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A  copy  of  the  report  of  the  commanfiing  officer  of  the  Watertoivn  Arsenal 
of  ^'^  Tests  of  irony  steel j  and  otlier  materiaW^  made  during  the  fiscal 
year  ended  June  30,  1698. 


War  Department, 
Washington,  January  11,  1899, 

Sm:  I  have  the  honor  to  transmit  herewith,  as  required  bylaw, 
copy  of  report  of  the  commanding  officer  of  the  Watertown  Arsenal  of 
'^  Tests  of  iron,  steel,  and  other  materials  for  industrial  purposes,'' 
made  at  that  arsenal  during  the  fiscal  year  ended  June  30, 1898. 
Very  respectfully, . 

R.  A.  Algeb,  Secretary  of  War. 

The  Speaker  op  the  House  of  Representatives. 


Watertown  Arsenal, 
Watertoicn,  Mass.,  January  5, 1899* 

Sir:  I  have  the  honor  to  submit  herewith,  in  compliance  with  law, 
the  following  rei)ort  of  tests  of  metals,  etc.,  made  at  this  arsenal  dur- 
ing the  fiscal  year  ending  June  30,  1898. 

The  total  number  of  specimens  tested  during  the  year  was  2,188, 
classified  as  follows: 

Gun  specimens 157 

For  OrdDance  Department 430 

For  other  Government  departments 10 

Investigative  tests , 704 

Tests  for  private  parties 887 

Total 2,188 

The  receipts  and  expenditures  were  as  follows: 

Amount  appropriated  for  testing  machine  and  testing  work $10, 000. 00 

Bccoived  from  private  parties  during  the  year 1, 166. 76 

Total  received 11,166.70 

Amonnt  expended  for  service  and  labor 9, 048. 89 

Aroonnt  expended  for  light,  power,  and  tools,  implements,  and  materials 
for  test 2,117.87 

Total  expended 11,166.76 
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4  TESTS   OF   METALS   AND    OTHER   MATERIALS,  1898. 

The  work  of  the  testing  department  has  comprised  daring  the  pa«t 
fiscal  year,  as  in  years  before,  tests  of  material  representing  current 
work  of  the  Ordnance  Department  in  progress  at  this  arsenal  and  in 
other  places;  tests  of  material  for  private  parties,  in  accordance  with 
a  provision  of  the  law  which  places  the  testing  machine  at  the  service 
of  any  citizen  of  the  United  States  upon  his  defraying  the  actual  cost 
of  such  service;  and  tests  of  material  of  a  general  and  investigative 
character,  having  for  their  object  the  development  of  data  upon  the 
strength  of  the  materials  of  construction,  information  of  value  alike 
for  civil  engineering  and  architectural  purposes  as  well  as  for  the  mili- 
tary departments  of  the  Government 

The  tests  made  for  the  Ordnance  Department  represent  the  metal 
used  in  the  various  calibers  of  field,  siege,  and  seacoast  rifles  and 
mortars,  also  the  metal  used  in  the  carriages  for  these  several  classes 
of  ordnance. 

Metal  has  been  tested  for  small  arms,  barrels  and  receivers,  anchor 
bolts  lor  gun  and  mortar  carriages,  helical  springs  for  5iuch  gun  and 
7-inch  mortar  carriages,  and  proof  stresses  applied  to  piston  rods  for 
disappearing-gun  carriages.  Tests  have  also  been  made  of  cast  iron 
and  steel  for  shot  and  shell  and  soft  steel  caps  for  armor-piercing 
projectiles. 

The  internal  strains  in  3-inch  and  5-inch  single-forging  guns  have 
been  the  subject  of  special  inquiry. 

These  strains  are  introduced  intothe  metal  by  heating  the  forging 
throughout  and  then  rapidly  cooling  the  same  from  the  bore.  This 
treatment  introduces  internal  strains  of  compression  at  and  immedi- 
ately below  the  surfaces  first  quenched,  with  tensile  strains  in  the  parts 
of  the  forging  which  cool  last. 

According:  to  the  temperature  of  the  metal  at  the  time  of  quenching 
and  the  activity  of  the  quenching  fluid  the  internal  strains  may  attain 
a  magnitude  coincident  with  the  elastic  limit  of  the  metal. 

Tests  on  3.2  inch  and  5-inch  cast-iron  shells  (M>mprised  in  addition  to 
the  direct  longitudinal  compressive  efiects  observations  on  the  diamet- 
rical expansion  of  the  metal. 

The  tensile  tests  of  cast  iron  from  the  arsenal  foundry  are  accom- 
panied by  a  record  of  the  furnace  charges.  There  are  also  tests  of  pig 
irons  and  chemical  analyses  of  the  same. 

Tests  of  plain  and  welded  steel  bars  were  made,  steel  for  chain  cable, 
cold-rolled  metal,  and  specimens  tested  fbr  standardizing  a  testing 
machine  at  private  works  furnishing  material  for  ordnance  purposes* 

Tests  were  made  upon  nickel  steel,  wrought  iron,  cast  iron  for  the 
impact  testing  machine  and  for  the  microscope  carriage  of  the  standard 
comparator;  also  cast  iron  furnished  by  private  parties  on  contracts  for 
Government  material. 

Special  apparatus  was  employed  in  making  roller-bearing  tests,  in 
which  a  falling  weight  was  used  to  impart  a  rotary  movement  to  a 
weighted  journal  working  in  the  bearings  under  examination. 

In  the  same  apparatus  were  made  tests  on  plain  lubricated  journals. 
The  difference  in  frictional  resistance  between  the  two  types  of  bearings 
is  well  illustrated  in  these  comparative  tests. 

A  number  of  photomicrographs  accompany  this  report,  showing  the 
microstructure  of  steel  rails,  the  mechanical  properties  of  which  may 
be  found  in  Keport  1891,  and  photographs  of  rifle  barrel  and  receiver 
steel,  tests  of  which  are  included  in  the  present  report. 

Additional  tests  of  manila  and  sisal  cordage  are  contained  herein^ 
the  main  series  of  cordage  tests  appearing  in  the  Report  1897. 
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Tests  of  stone  by  cubic  compression  were  made  in  wbicb  samples  of 
limestone  and  marble  were  placed  in  a  bydraolic  cylinder  and  exposed 
to  a  pressure  of  30,000  pounds  per  square  inch,  a  pressure  largely 
exceeding  the  compressive  strength  of  the  stones  when  tested  in  the 
ordinary  manner. 

Ko  apparent  injury  was  done  by  this  high  cubic  compression,  as  sub- 
sequent free  tests  showed  normal  strength  in  the  samples. 

Fire- proofed  wood  was  tested.  The  specific  object  of  the  treatment, 
to  render  the  wood  noninflammable,  was  attained.  The  chemical  salts 
employed  are  soluble  in  water  and  when  washed  out  the  wood  resumes 
its  ordinary  inflammable  condition.  The  tre>atment  causes  loss  in 
strength  and  in  toughness,  changes  the  natural  color  of  the  wood  to  a 
darker  hue,  and  ordinary  conditions  of  exposure  to  the  weather  result 
in  the  efflorescence  of  the  chemical  salts. 

Concrete  tests  form  an  important  part  of  the  present  report. 

A  series  of  544  specimens  were  furnished  by  the  State  of  New  York, 
representing  in  their  composition  all  of  the  Portland  cements  manu- 
feictured  in  that  State  in  the  year  1896. 

There  were  cinder  concretes  furnished  by  the  Eastern  Expanded 
Metal  Ck>mpany,  of  Boston,  and  a  series  of  stone  concretes  made  at 
this  arsenal. 

The  features  investigated  related  to  the  influence  of  composition  on 
the  compressive  strength  of  the  material,  the  effect  of  different  kinds  of 
treatment  when  weathering,  the  consistency  of  the  mortar,  the  relation 
between  broken  stone  and  pebble  concrete,  and  the  influence  of  the 
size  of  the  broken  stone  or  pebbles  on  the  ultimate  strength  of  the 
mixtures. 

Several  brands  of  cement  were  used  in  the  cinder  concretes  and  in 
those  made  at  the  arsenal,  although  in  the  latter  series  this  was  an 
incidental  feature,  most  of  the  samples  being  made  of  one  brand  in 
order  to  obtain  comparable  results  with  different-sized  stones. 

Much  attention  was  given  to  a  determination  of  the  compressibility 
of  the  concrete  under  different  loads  and  the  development  of  perma- 
nent nets. 

These  determinations  of  elastic  properties  should  afford  material  aid 
in  arriving  at  what  are  safe  working  loads  for  the  material  to  endure. 

Chemical  analyses  have  been  made  of  steels,  cast  and  pig  irons  rep- 
resenting the  metal  used  in  small  arms  and  seacoast  guns,  gun  car- 
riages, and  shells. 

The  apparatus  for  making  endurance  tests  of  rotating  shafts,  referred 
to  in  the  last  annual  rei)ort,  has  been  completed  and  is  now  in  operation. 

This  machine  accommodates  six  specimens,  thereby  expediting  the 
investigation  of  the  endurance  of  metals  to  repeated  stresses,  and  with 
the  facilities  which  it  possesses  of  applying  longitudinal  stresses  of 
tension  or  compression  in  combination  with  traverse  loads  introduces 
new  conditions  of  test  and  beneficially  extends  the  scope  of  the  inquiry. 

The  vertical-impact  machine  has  also  been  completed  and  placed  in 
position  in  the  testing  building.  Tests  of  this  class  will  be  inaugurated 
during  the  present  fiscal  year. 

The  need  of  a  small  tension  testing  machine  to  supplement  the  large 
one,  ui>on  which  all  tests  of  whatever  magnitude  now  have  to  be  made, 
was  never  more  conspicuously  felt  that  during  the  past  year. 

Much  of  the  work  for  the  Department  required  immediate  action, 
which  in  turn  necessitated  frequent  changes  of  the  large  machine  in 
passing  from  one  class  of  testing  to  another.  This  prevented  continu- 
ous work  in  any  investigative  direction  and  consumed  much  time  which 
was  lost  in  testing. 
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The  testinfi:  department  has  grown  mncb  within  the  seven  years  that 
I  have  had  charge  of  this  arsenal,  while  the  original  appropriation  of 
$10,000  annually  remains  the  same  and  is  not  sufficient  to  proper  con- 
duct of  the  department.  This  amount  should  be  increased  to  $15,000 
annually. 

I  desire  to  acknowledge  the  valuable  services  of  Mr.  J.  E.  Howard, 
G.  E.,  in  superintending  the  work  of  the  testing  department. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Beilly, 
MajoVj  Ordnance  Department^  U.  &  A.,  Commanding. 

The  Chief  of  Ordnance,  U.  S.  A., 

Wa%h%ngton^  D.  0. 
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Tube. 

Ko.  5820. 

Marks,  S$/S^ 

Diameter,  '^505. 

Sectional  area,  M  square  inch. 

Gauged  length,  2". 


Applied  loads. 

SlofDKatioii 
peruch. 

SoeoaoaiTe 

elongation 

parlirah. 

Pennanent 
aai. 

SoooeaalTe 
panaanent 

■el. 

1 

Bemarka. 

TotiU. 

Far  to  Hare 
Inch. 

Pounds. 

200 

1.000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8.600 

8,800 

9,000 

9,200 

9,400 

9.000 

9.800 

10,000 

10,200 

10,400 

10.600 

10,800 

11,000 

11,200 

11.400 

U,600 

11.800 

12,000 

12,200 

18.510 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
43,000 
44,000 
43.000 
46,000 
17,000 
48,000 
49,000 
50^000 
61,000 
52,000 
53,000 
54,000 
65,000 
66,000 
67.000 
58,000 
59.000 
60.000 
61,000 
92,550 

0. 

.000100 
.000300 
.000650 
.000950 
.001100 
.001250 
.001350 
.001400 
.001450 
.0015yO 
.OOIMW 
.001560 
.001560 
.001600 
.001600 
.001650 
.001700 
.001750 
.001860 

.  .001900 
.001960 
.003500 
.005000 
.008000 
.009000 
.010100 

0. 

.000100 
.OU0200 
.000250 
.000400 
.000150 
.000150 
.000100 
.000060 
.000060 
.000060 

0. 
.000060 

0. 
.000060 

0. 

.000060 
.000060 
.00G06O 
.000100 
.000050 
.000050 
.001550 
.001500 
.003000 
.001000 
.001100 

Insk, 
0. 

a 

Inch. 
.0 

Initial  load. 

Elaatlolimll 
Tenalle  atrengtb. 

0. 

0. 

GtmeroX  $ummary, 

Tenalle  strength  per  aqnare  iaah  of  oriefaial  Motion pounds..    92.550 

Elastic  limit  per  Muare  inch  of  origtauuseotion do...    56.00U 

Elongation  per  inoo  alter  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00 1950 

Bedttction  in  diameter  at  point  of  rupture do . . .       .125 

Bedoetion  in  area  after  rupture,  per  oent  of  original  section 43. 3 

Position  of  rnptore ".7  f^mneck 

Character  of  nvken  snrfiMe silky 

Elongation  of  inch  sections ".33*,  ".09 
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Tube. 


ISO.  5S2h 

Marks,  g?;-Sc^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2^\ 


Applied  load*. 

Elongation 
per  inch. 

SnooMaiTe 

eloneation 

per  incb. 

Permanent 
set. 

Sncoeeatre 
permanent 

■et. 

TotaL 

Par  M  aare 
taion. 

Poundt. 

200 

1.000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8.  GOO 

8,800 

9,000 

9.200 

9,400 

9,600 

9,800 

10.000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11.400 

11,600 

11.800 

12.000 

12.200 

18,820 

PoundM. 
l.OQO 
5.000 
10,000 
20,000 
30.000 
85,000 
40,000 
42,000 
48.000 
44,000 
45.000 
46,000 
47,000 
48.000 
40,000 
50.000 
61,000 
62,000 
63,000 
64,000 
65,000 
56,000 
57,000 
58.000 
59.000 
60,000 
61,000 
94,100 

Inch. 
0. 

.000100 
.000300 
.000600 
.000900 
.001150 
.001400 
.001450 
.001450 
.001500 
.001500 
.001550 
.001550 
.001600 
.001650 
.001700 
.001750 
.001800 
.001850 
.001900 
.001050 
.001930 
.003500 
.006000 
.003150 
.010000 
.011000 

Inch, 

0. 

.000100 
.000200 
.900300 
.000300 
.000250 
.000250 
.000050 

0. 
.000050 

0. 
.000050 

0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050' 
.000050 
.000050 

0. 

.001550 
.002500 
.003150 
.000850 
.001000 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 

Rlaatio  limit 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poands..    iM,10O 

Elastic  limit  per  so  uare  inch  of  original  section do...    66,000 

Elongation  per  incii  after  raptare ineh..      .2100 

Elongation  per  inch  under  strain  at  elasticlimit do...  .001960 

Re<luotion  in  diameter  at  point  of  ruptnre do. . .       .  125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.3 

Position  of  rupture r'firomneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".IS,  ".29* 
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Tube. 
No.  5822. 

Diameter,  ",505. 

Sectional  area,  .20  square  inch. 

Gauged  leugth,  2''. 


Applied  loads. 


TotaL 


Founds. 
200 
1.000 
2,000 
4.000 
0,000 
7,000 
8,000 
8.200 
8,400 
8,000 
8,800 
0,000 
0.900 
18,200 


PeraauAre 
incn. 


Paundg. 
X«000 

6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
4fi.000 
46.000 
81,450 


EloDcation 
perucli. 


Ifuh, 
0. 
.000100 


.000800 
.001000 
.001150 
.001850 
.001400 
.001800 
.001900 
.002000 
.005150 
.009750 


SnooaMlTe 

alcAfcatloii 

per  inch. 


Inch. 

.000100 
.000200 
.000300 
.000400 
.000150 
.000900 
.000060 
.000200 

.oooaoo 

.001000 
.002250 
.004000 


Permanent 

■et 


0. 
0. 


Inch, 


Sacoeaaiva 
permanent 

Mt. 


Inch. 


0. 


.  •«•••••••■• 

.000050 

.000050 

.000400 

.000850 

1 

Bemarka. 


Initial  load. 


Elaitio  limit 


Tensile  strength. 


Oeneral  aunifMiry. 

Tenaile stre&stb  per  sqnare inch  of  oiifinal  section pounds..    81,450 

Slaatic  limit  per  square  inch  of  oriftnal  sectioD do...    41,000 

Blongation  perinea  after  mptare inch..      .2450 

Elimgation  per  inch  under  strain  at  elaatio  limit do. . .  .  001400 

Kednction  in  diameter  at  point  of  rupture do . . .       .135 

Keduction  ix&  area  after  rupture,  per  cent  of  original  section 48.2 

Positiun  of  rupture ■ 1".2  ft*om  neck 

Character  of  broken  snrCiioe silky 

Blongation  of  inch  sectiona ".21,".28* 


REPORT 


OF  TlIK 


TESTS  OF  METALS 


AND 


OTHER  MATERIALS 


FOR 


INDUSTRIAL  PURPOSES 


MADK   WITH  TIIIC 


UNITED  STATES  TESTING  MACHINE  AT  VVATERTOWN  ARSENAL, 

MASSACHUSETTS, 


DURING 


TBE  FISCAL  YEAR  ENDED  JUNE  30,  1898b 


-♦^ 


WASHINGTON: 

GOVERNMENT   PRINTING    OFFICE. 

1899. 
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TUBB. 


No.  5825. 

JXiHine*,  MT,  M 

Diameter,  '^r)05. 

SectioDal  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 


Total. 


Fovnds. 
200 
1.000 
2, 000 
1,000 
6,000 
7,000 
8,000 
8,400 
8,000 

8.  ^00 

9,  000 
0,200 
9,400 
0.  600 
0.  800 

10, 000 
10,200 
10,  400 
10,  600 

10,  800 

11,  000 
11,  200 
11.400 
11,600 
11.  SOO 
17,  970 


,  Elongation 

Persouarej  P«-»°c»»- 
incD. 


Pound*. 

1,000 
6,000 

10, 000 

20.  000 
30, 000 
35,000 
40, 000 
42,000 
43.  000 
44, 000 
45, 000 
46, 0>)0 

47,  nOO 

48,  000 

4n,oo.> 

50.  (too 
51,OU0 

52.  000 

53.  OOU 
64,  (H)0 
55, 000 
56,  000 
57.000 
68.000 
59, (K)0 
89,850 


Inch. 
). 

.000100 
. 000300 
.000600 
. 000950 
. 001 100 
.  001250 
.001300 
.001350 
.OOU(K) 
.001450 
.001500 
. 001500 
.  001550 
.001.5.50 
.001600 
.  001650 
.001700 
. 00 1700 
.  001750 
.004400 
.006500 
.010000 
. 010500 
.011250 


'  Snocesfiive 

elongation 

per  inch. 


Inch. 
0. 

.000100 
. 000200 
. 000300 
.  000350 
.000150 
.0001.70 
.  (jOdOSO 
. 000050 
. 000U50 
.  0001)50 
. 000050 

0. 
. 000050 

0. 
. 000050 
.  001)050 
. 000050 

0. 
.000050 
. 002G50 
. 002100 
.  003500 
.O005')0 
.000750 


I  Permanent 
set. 


Inch, 


SiiccesBive 

permanent 

Bet. 


Inch. 


Bemarks. 


0. 
0. 


Initial  load. 


0. 
0. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,  850 

£l».s1ic  limit  per  square  inch  of  original  section do...    54,000 

Elongation  per  inch  after  rupture j. inch..      .2550 

Elongation  per  inch  under  strain  at  elnHtic  limit do...  .001750 

Beduction  in  diameter  at  point  of  rupture do...        .185 

Seduction  in  area  after  rupture,  per  cent  of  original  section 46.  2 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".18.  ".88* 
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Tube. 
No.  6820. 

Mftrlrfl   32R205T 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loftda. 


ToU]. 


Pounds. 

200 

1.000 

2.000 

4.000 

6.000 

7,000 

8.000 

8,400 

8.600 

8.800 

9,000 

9,  2ii0 

9.4U0 

9.600 

9.800 

10.000 

10.200 

10.400 

10,000 

10,800 

11,000 

11.200 

11.400 

11,600 

11,800 

17,020 


Per  square 
inco. 


Elonj^ation 
per  inch. 


Potmdt. 

1.000 
5.000 
10,(100 
20.000 
30.000 
35.000 
40,000 
42.000 
43.000 
44.000 
45.000 
46,000 
47.000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57, 0:)0 
58,000 
59,000 
85,100 


Inch. 
0. 

.000100 
.000350 
.000650 
.001000 
.001150 
.001300 
.001400 
.001450 
.001500 
.001500 
.001550 
.001550 
.001600 
.001600 
.001650 
.001700 
.001750 
.001850 
. 001050 
.014250 
.  015000 
.016030 
.017050 
.018250 


SucceMlre 

elongation 

per  inch. 


Inch. 

0. 
.000100 
.000250 
.000300 
.000350 
.000150 
.000150 
.000100 
.000050 
.000050 

0. 
.000050 

0. 
.000050 

0. 
.000050 
.000050 
.00(W50 
.  OOiHOO 
. OOOIOO 
.012300 
.  0-K>760 
.001050 
.001000 
. 0U1200 


Permanent 
•et. 


Inch. 

.0 
.0 


0. 
0. 


Surceaaivc 

l>ermanent 

set. 


Inch. 


Keuiarks. 


.0 


luitial  load. 


Klnstic  limit 


Tensile  strcu^jth. 


General  aummary. 

Tensile  strength  per  square  inch  of  orifrinal  section pounds . .      85, 100 

JBiastic  limit  per  square  inch  of  original  section do...      54,000 

EJoDgation  per  inch  alterruptnre inch..        .2600 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001950 

Redaction  Id  diameter  at  point  of  rupture do...         .156 

Redaction  in  area  after  rupture,  per  cent  of  original  section 51.9 

Position  of  rupture 1  ".1  from  neck 

Character  of  broken  surface silky 

£ioDgation  of  inch  sections ".13,  ".36* 
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Tube. 

No.  5827. 

Miirkfl    32R207T 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
permch. 

Sacneasive 

elongation 

per  inch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Remarks. 

Total. 

Per  saaare 
incn. 

Poundt. 

200 

1.000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,0U0 

9,200 

9,400 

9,600 

9,800 

10, 000 

10,200 

10, 400 

10,600 

10,800 

11,000 

11,200 

11,400 

11, 600 

11,800 

12, 000 

12,200 

18,  790 

Poundg. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
51, 000 
52, 000 
53,000 
54,000 
55.000 
56.000 
57,000 
58, 000 
59,000 
60,000 
61, 000 
98,950 

Inch. 
0. 

.000100 
. 000300 
.000600 
. 000950 
.  001150 
.001300 
. 001400 
.001450 
.001500 
.001550 
.0015.50 
.001600 
.001600 
.001650 
.001G50 
.001700 
. 001750 
. 001800 

.ooia'>o 

. 001900 
.001950 
.  005(X)0 
.  009  50 
. 010250 
.011100 
.012100 

Ineh. 
0. 

.000100 
.000200 
. 0003P0 

.  000:^50 

.000200 
.000150 
.OOOinO 
.000050 
. 000050 
.000050 

0. 
.000050 

0. 
.000050 

0. 
.  000050 
. 000050 
.000050 

.  oooo.-.a 

.  0000 '^O 
.000050 
.003050 
.  004051) 
.0012(0 
.  000850 
.001000 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

i_ 

0. 

0. 

•*•"*•  -•--•- 

; 

■ 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    98, 950 

Elastic  limit  per  square  inch  of  original  section do.. .    68.000 

Elongation  per  inch  after  rupture inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001950 

Reduction  in  diameter  at  point  of  rupture do...        .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 2 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections "JO*.  ".18 
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Tube. 

No.  6828. 

Marks,  Sl.^^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonffatiou 
per  inch. 

Sooceuire 

eloneation 

per  inch. 

Permanent 
set. 

Sacceaalye 

permanent 

aet. 

Bemarks. 

Total. 

Per  saaare 
incn. 

Pounds. 
2uO 
1,000 
2,000 
4.000 
6,000 
7.000 
8,000 
8,400 
8.000 

asoo 

9.000 
9.200 
9,400 
9,600 
9,J'00 
10.000 
10,200 
10,400 
10,600 
10,800 
11.000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,200 
13,400 
12,000 
12,800 
19,060 

Poundt. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
43.000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54.000 
55.000 
56.000 
57.000 
58,000 
50,000 
60,000 
61,000 
62.000 
63,000 
64,000 
95,300 

Inch. 
0. 
.000100 
.000350 
.000600 
.000950 
.001100 
.001300 
.001350 
.001400 
.001400 
.001450 
.001500 
.001500 
.00l.>50 
.001590 
.001600 
.001650 
.001700 
.001750 
.001800 
.001850 
.001850 
.001900 
.001950 
.002000 
.005250 
.008800 
.009350 
.010150 
.011250 

Jneh. 

0. 

.000100 
.000250 
.000250 
.000350 
.000150 
.000200 
.000050 
.000050 

0. 
.000050 
.000050 

0. 
.000050 

0. 

.000050 
.000050 
.000050 
.  0000.'>0 
.000050 
.000050 

0. 

.000050 
.OU0050 
.000050 
.003250 
.003550 
.000550 
.000800 
.001100 

0. 
0. 

0. 

Initial  load. 

••••••••••••    ----------  — 



0. 

0. 

1...    .* 

t 

■ 

1 

■ 

Elastic  limit. 

1 

1 

Tensile  strength. 

1 

General  summary. 


Tensile  strc^ngth  per  square  inch  of  original  section ponnds.. 

Elastic  limit  per  Miuareinch  of  original  section i do... 

Elongation  per  inch  after  mpture inch.. 

Elongation  per  inch  nnder  strain  at  elastic  limit do... 

JKednotion  in  di&meter  at  point  of  mptnre do... 

Bed  action  in  area  after  rapture,  i>er  cen  t  of  original  section 

Position  of  mpture ".95  from  neck 

Character  of  broken  snrface granular,  radiating  from  a  si)ot  in  the  circumference 

Elongation  of  inch  sections 'M5*,".18 


05,300 

50,000 

.1400 

.002000 

.045 

16.9 
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Tube. 


'So.  5839. 
Marks,  g  5,^ -^ 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  mch. 

SuccesBive 

elongation 

per  inch. 

Permanent 
set. 

Snooessire 

I>ennanent 

set. 

Sen)  arks. 

Total. 

Per  Boaare 
iiicn. 

Poundt, 

2<'0 

1,000 

2,000 

4.000 

6.000 

7,000 

8,000 

8.400 

8,600 

8.800 

9,000 

9,200 

9.400 

9. 6<i0 

9,800 

10,  <MiO 

10, 2U0 

10.4"0 

10,  600 

10,  800 

11.000 

11,200 

11,400 

11.600 

11, 800 

12, 000 

12.  200 

12.400 

12,600 

19,100 

Pounds. 

1.000 
5.000 
10, 000 
20,000 
30.000 
35.  OUO 
40,000 
42.000 
43,  000 
44,000 
'45, 000 
46,000 
47,000 
48,000 
49,000 
50. 000 
51,000 
52,  000 
53,000 
54, 000 
55,0u0 
66, 000 
57, 000 
58.000 
59,  OCiO 
60.000 

61.  OUO 

62.  000 
63,000 
95, 500 

Inch. 
0. 

.000150 
.000.;50 
. 000650 
. 001000 
.001200 
.001450 
.  0015i:0 
.OOl.'iSO 
.001550 
.OOIOUO 
.001650 
. 001650 
.001700 
. 001750 
. 001750 
.001800 
.001850 
.001900 
.001050 
. 0O2OOO 
.002000 
. 002050 
.002100 

.ooitooo 

.  00.3900 
. 007050 
.008550 
.009550 

Inch. 

0. 

.000150 
.000200 
.000300 
.000350 
.000200 
. 000250 
.000050 
.000050 

0. 
.000050 
.000050 

0. 

.000050 
. 000050 

0. 
.  000050 
. 000050 
. 000050 
.  000050 
.000050 

0. 
.0000.50 
.000050 
.000900 
.  0009()0 
.003150 
.0015)0 
.OOIOUO 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umit 
Tensile  strength. 

0. 

G. 

"••••"  ••-.-• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponads..    95,500 

Elastic  limit  per  square  inch  of  origin«u  section do...    58,0o0 

Elongation  per  inch  after  rnptnre inch..      .2250 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .002100 

Reduction  in  diameter  at  point  of  mptnre do...        .125 

Rednctioiiin  area  after  mptare,  per  cent  of  original  section 43.3 

Position  of  rapture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  Inchsections ".27*,  ".U 
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Tube. 

No.  5840. 

Marks,  f  |;"^T 

Diameter,  ".606. 

{Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loads. 


Total. 


Pounds. 
200 
1,000 
2,000 
4.000 
6.0(K) 
7,000 
8,000 
&300 
8.400 
8.600 
8,800 
9,000 
9,200 
16,470 


Per  aqnare 
tncD. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
85,000 
40,000 
41,0UO 
42,000 
43,000 
44,0iK) 
45,000 
46.000 
82,350 


Elonic^tion 
per  inch. 


Inch. 
0. 

.000100 
.000350 
.000650 
.001000 
.001200 
.001500 
.001550 
.004500 
.008100 
.009400 
.010250 
.011100 


Snoceasire 

eloneatioii 

perlnuh. 


.  Inch. 
0. 

.000100 
.000250 
.000300 
.000350 
.000200 
.000300 
.000050 
.002930 
.003600 
.001300 
.000850 
.000850 


PenDAoent 
aet. 


SaoceaalTe 
permanent 

aet. 


0. 
0. 


Inch, 


Ineti. 


0. 


0. 


Remarka. 


Initial  load. 


Blastio  Umit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    82,350 

Elastic  limit  per  square  inch  of  original  section do...    41,0U<) 

Elongation  per  inch  after  rupture inch..      .2800 

EloDgation  per  inch  under  stnin  at  elastic  limit do...  .001550 

Kedaction  in  diameter  at  point  of  rupture do...        .  125 

Bedaction  in  area  after  rupture,  percent  of  original  section 43.3 

Position  of  rupture at  middle  of  atem 

Cbars<-tt>r  of  broken  aurfare silky,  oblique 

Elongation  of  inch  aecUons ".26,  ".30* 
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Tube. 

Ko.  6841. 

Marks,  g$/i|^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,U00 

7,000 

8,000 

8,400 

8,000 

8,800 

9,000 

9,200 

9,400 

9.600 

9,800 

10.000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11, 600 

11, 800 

12,000 

19, 410 


Per  square 
incu. 


Pounda. 
1.000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
60,000 
61,000 
53,000 
63,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
97,050 


Elooga- 

tion  per 

incn. 


Inch. 

0. 

.000100 
.000350 
.000650 
.001000 
.001150 
. 001350 
.001450 
.001500 
.  001500 
.  001550 
.001600 
.001600 
.001650 
.  001700 
.001700 
.  001750 
.001800 
.001850 
.001900 
.001950 
.002400 
.003000 
.  004400 
.006000 
.007100 


Saeeeenlve 

elongation 

per  inch. 


Permanent 
set. 


Inch. 
0. 

.000100 
.  000250 
.000300 
.000350 
.000150 
.000200 
.  000100 
.000050  ' 

.  000050  I 
.000050 

0. 
.000050 
.000050 

0. 
.000050 
.000050 
.  000050 
.000050 
.  000050 
. 000450 
.000000 
.  001400 
.001600 
.001100 


Tueh. 


0. 
0. 


Snecessive 

permanent 

set. 


Inch. 


0. 


0. 

0. 


Bemarka. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    97,050 

Elastic  limit  per  square  inch  of  original  section do...    55, 0«0 

Elongation  per  inch  after  ruptare inch..      .1950 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001950 

Reduction  in  diameter  at  point  of  rupture do...        .  125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Postion  of  rupture ".9  from  neok 

Character  of  broken  surface ailky 

Elongation  of  inch  sections ".10,  ".29* 
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Marks,  ^3^^i*T 
Diameter,  ''.505. 
Sectional  area,  .20  squiire  i 
Gauged  length,  2". 


Tube. 
No.  5829. 


inch. 


Applied  loads. 

1 

EloBfffttion 
perinoh. 

Saocesaive 

elongation 

perlnob. 

Permaoent 
■et. 

Saccessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incli. 

Pounds. 

200 

1.000 

2.000 

4.000 

6,000 

7,000 

8.000 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10.600 

10,800 

11,000 

11,200 

11,400 

19, 020 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,0110 
33,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
95,100 

Inch, 
0. 

.000100 
.000300 
.000600 
.000900 
.001100 
.001200 
.001300 
.0013M 
.  001350 
.001400 
.  001450 
.001500 
.001550 
.001600 
.001600 
.001660 
.001700 
.002100 
.002550 
.002850 
.003500 
.004300 

Inch. 

0. 
.000100 
.000200 
.000300 
.000300 
.000200 
.000100 
.000100 
.000050 

0. 
.000050 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

....;:::.. ..!..: 

.000050 
.000050 
.000050 



1 

.000050 
0. 
.000050 
.000050 
.000400 
.000450 
.00f)300 
.000650 
.000800 

1 

Elastic  limit. 

. 

1 

Tensile  strength. 

1 

1 

General  iummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    95, 100 

Elastic  limit  per  square  innh  of  original  section do...    52,000 

Elongation  per  inch  after  rupture inch..      .  1700 

ISIongation  per  inch  under  strain  at  elasticlimit do...  .001/00 

Reduction  in  diameter  at  point  of  rupture do...        .  085 

Reductionin  area  after  rapture,  per  cent  of  original  section 80.7 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface granular,  70  per  oent;  silky  belt  across  fractured  surface,  30  per  cent 

Elongation  of  inch  sections ".27*.  ".07 
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Tube. 

'So.  5830. 
Marks,  ^2R,^T 

Diameter,  ".505. 

Sectional  area,  .20  square  incb. 

Gauged  lengtb,  2". 


Appliedloada. 

Elonji^ation 
per  inch. 

Sacoesaiv6' 

elongation 

per  inch. 

Permanent 
aet. 

Saccesaive 

permanent 

aet. 

Remarka. 

Total. 

Per  aqiiare 
Incn. 

PoundM. 

200 

1,000 

2,000 

4,000  ■ 

6,000 

7,000 

8,000 

8,400 

8,600 

8.800 

9,000 

9, 200 

9.400 

0,600 

9.800 

10, 000 

10, 200 

10.  40J 

10,  600 

10, 810 

11,000 

11.20U 

11,400 

19, 200 

Pounds. 
1,000 
5, 000 
10,000 
20,000 
30, 000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 

47.  000 

48.  000 
49, 000 
50.000 
51,000 
62, 000 
53.000 
54,  000 
55,000 
56.000 
57.  000 
96.300 

Inch. 
0. 

.000100 
.000400 
.000650 
.001000 
.001150 
.001350 
.001400 
.001450 
.  001500 
.001500 
.001550 
.001600 
.001600 
.001650 
.  001700 
.  001750 
. 001800 
.001950 
.002300 
.  002800 
.  004300 
.005150 

Inch, 

0. 

.000100 
.000300 
.000250 
.000350 
.000150 
.000200 
.000050 
.0000.50 
.000050 

0. 
.000050 
.000050 

0. 
.OOOO-W 
.000050 
. 000050 
. 000U50 
. 000150 
.000350 
.  000500 

Jneh, 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

Elastic  limit. 

Tenaiie  strength. 

.001500 
.000850 

. ..; 

1     "  '     ' 

General  summary. 


Tensile  atrength  per  aqnare  inch  of  original  section pounds 

Elastic  limit  iier  square  inch  of  original  section do. 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture ...do. 

Reduction  in  areaafterrupture,per  cent  of  original  section 40.3 

Position  of  rupture ".76  from  neck 

Character  of  broken  surface granular  at  circumference,  50  per  cent;  ailky  oenter,  50  per  cent 

Elongation  of  inch  Hcctiona ".28*,  "J* 


96,800 

62,000 

.2100 

.001800 

.115 
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Tube. 

No.  5852. 

Marks,  g  5^'^ 

Diameter,  ''.505. 

Sectional  area,  .20  sqnare  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,(100 

8.400 

8,600 

8.800 

9.000 

9.200 

9.400 

9.600 

9,800 

10,  (KH) 

10.200 

16,500 


Per  Bqaare 
inch. 


Pmmds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51.000 
82,950 


^iss^h'"  ^^^on  p^^r"* 


Inch. 
0. 

.000100 
.000300 
.000600 
.001000 
.001150 
.001350 
.001450 
.001500 
.001500 
.001550 
.001600 
.002500 
.011800 
.012200 
.012900 
.013850 


Inch. 

0. 

.000100 
.000200 
.000300 
.000400 
.000150 
.000200 
.000100 
.000060 

0. 
.000060 
.000050 
.000900 
.009300 
.000400 
.000700 
.000950 


Inch. 


0. 
0. 


Sacci'MiTe 

permanent 

■et. 


Inch. 


Reraarkfl. 


0. 


Initial  load. 


0. 
0. 


Elastic  limit. 


Tensile  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  orifllnal  section pounds. .    82, 050 

Elastic  limit  per  saaare  inch  of  originM  section do...    46,  (hh) 

Elongation  per  incn  after  rapture inch..      .2r>00 

Elongation  per  inch  under  stndn  at  elastic  limit do...  .OOIGUO 

Redaction  in  diameter  at  point  of  rupture do...       .l'J5 

Sedoction  in  area  after  rapture,  per  cent  of  original  section 43. 3 

Position  of  mptare I"  from  n4*<'k 

Character  of  broken  surface Hilkv 

Elongation  of  inch  sections ".33*.  ".17 
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Tube. 
Fo.  5853. 

IVforlrfl    32R229T 
iviarK»,  BT,M 

Diameter,  ".505. 

Sectional  area,  .20  square  iiicli. 

Gauged  length,  2". 


Applied  loads. 

Elonzation 
per  mch. 

Successive 

eloneation 

perlnch. 

Permanent 
set. 

SuccesslTe 

permanent 

set 

Kemarks. 

Total. 

1 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4.000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9.200 

0,400 

9,600 

9,800 

10.000 

10,200 

10,400 

10, 000 

10,800 

11,000 

11, 200 

11.400 

11,600 

11,800 

10,080 

Founds. 
1,000 
6,000 
10.000 
20,000 
30, 000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49. 000 
50. 000 
51,000 
52, 000 
53,000 
54,000 
55,000 
56.000 
57.000 
58,000 
59,000 
95,400 

Inch. 
0. 

.000150 
.  000350 
.000700 
.001050 
.001250 
.001400 
.001500 
? 001550 
.001600 
.001600 
.001650 
.  001700 
.  0U1750 
.001800 
.001850 
.001850 
. 001900 
.  00-2000 
.  002050 
.  002200 
.  002500 
.003250 
.  0(0000 
.006650 

Inch. 

0. 

.  000150 
.  000200 
.000350 
.000350 
.  01H)2()0 
. 000150 
.000100 
.000050 
.000050 

0. 
.000050 
.000050 
.  000050 
.  000050 
. 000050 

0. 
.000050 
.  000100 
.000050 
.000150 
. 000300 
. 000750 
.(X)1750 
.001650 

Inch. 
0. 

IneK 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.000050 

.000060 

. 000100 

.000050 





1 

1 

Genefal  summary. 

Tensile  ntrensth  per  square  inch  of  original  section ponnds..    95,400 

Elastic  limit  per  sQiiare  inch  of  originiu  section do 64,000 

Elongation  perincn  after  rupture inch..      .1750 

Elongation  per  inch  under  strain  at  elastic  limit do 002050 

Reduction  in  diameter  at  point  ol  rupture do 075 

Reduction  in  area  after  rapture,  per  cent  of  original  section 27.4 

Position  of  rupture ".7  from  neck 

Charact<»rof  broken  surface granular,  flaky  spot  at  the  circumference 

Elongation  of  inch  sections ".12  ".23* 
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Jacket. 


No.  5774. 


IVTarlcR    32  R 182  J 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

EloD^tion 
per  inch. 

Sncceuive 

eloneation 

per  Inch. 

Permanent 
set. 

Saccessive 

permanent 

aet. 

Remarks. 

1 
Total. 

1 

Per  sanare 
incn. 

Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

9.200 

9,400 

9.600 

9.800 

10,000 

10,200 

10.400 

10,600 

10.800 

11,000 

11,200 

11.400 

11,600 

11,800 

20.040 

Pounds, 

1,000 
5,000 
lO.OOO 
20.000 
30,000 
40.000 
46.000 
47.UU0 
48.000 
49.000 
50,000 
51.000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,0«W 
58,000 
59,0i0 
100,200 

Inch. 
0. 

.000100 
.000350 
.000700 
.001050 
,001450 
.0016,10 
.001700 
.001750 
.001800 
.001850 
.OOIOCO 
.001950 
.002000 
.002100 
.002450 
.002850 
.  0035.'>0 
.004500 
.005500 

• 

Inch. 
0. 
.000100 
.000250 
.000350 
.000350 
.  00O4OO 
.000200 
.000050 

Inch. 
0. 

Inch, 
0. 

>*>«•■  *■*■■• 

0. 
0. 

Elastic  llni:t 
Tensile  strength. 

.OOOO.'iO 
.OOOO.'SU 

.00005 J 
.OOOO.'iO 
.000050 
.00005(» 
.000100 
.000350 
.000400 
.000700 

1 

1 

( 

.000950 
.001000 



' 

1 

1                        1 

General  iummartj. 

Tensile  strength  per  sqnue  inch  of  original  section ponnds. .  100, 200 

Slastic  liittit  per  sanare  inch  of  original  section do. ...    54. 000 

Slongation  per  incn  aft«r  rupture inch..      .2100 

Slongation  per  inch  under  strain  at  elastic  limit do 002100 

Reduction  in  diameter  at  point  of  rupture do 095 

Reduction  in  ax«a  after  rupture,  per  cent uf  original  section 34.0 

Position  of  rupture I'M  from  neck 

Cbaraoter  of  broken  surfaco granular,  radiating  from  a  nilk v  spot  in  the  circumferonc<- 

Elongation  of  inch  aections ".19,'*.23' 


1 
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Jacket. 
No.  6775. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  leugtb,  2''. 


Applied  loads. 

Elon^ntioD 
per  inch. 

SncceBsive 

eloDgation 

per iDch. 

Permanent 
Bet. 

SaooessiTe 

ToUl. 

Per  mnare 
incb. 

permanent 
Bet. 

AcmarkB. 

Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

9,200 

9,400 

9.600 

9,  SOi) 

10,  000 

10.  2110 

10,  400 

10,  600 

10,  8f)0 

11,000 

11,200 

11,400 

11,600 

19,  930 

Pound*. 

1,000 
5,000 
10,000 
20,000 
30, 000 
40, 00(J 
46,  0(K) 
47.000 
48,000 
49,000 
50,000 
51,000 
52, 000 
53,000 
64,  000 
55, 000 
50. 000 

57,  (100 

58.  000 
99.650 

Inch. 
0. 

.000100 
.  000300 
•000650 
.00o9.">0 
.  00i:i50 
.001600 
.001650 
.001700 
.001750 
.001800 
. 001850 
. 001900 
. 002000 
.  002250 
.002800 
.003600 
.004600 
. 005250 

Inch. 
0. 

.000100 
.  000200 
.  000350 
. 000300 
. 000400 
. 00U250 
.  0iK)O,'.0 
.  00IJ050 

Inch: 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

.  000050 

.000050 

.ooiHCiO 

.  00()0.)0 
.  0(10050 
.  0(HHj50 

.000100 

.  000250 
. 000550 
.  000800 
.  001(M)0 
.  O006.>0 



■ 

1 

Elastic  limitb 

Tensile  strength. 

..... 

1 ]',.., 

.......... 

m 

i 

General  eummary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    09,650 

Elastic  limit  per  square  incb  of  original  section do. . .    53. 000 

Elongation  per  inch  alVr  rupture inch..      .  1950 

Elongation  per  inch  under  {(train  at  elastic  limit do. . .  .  092000 

Keduction  in  diameter  at  point  of  rupture do...        .095 

Kednction  in  area  after  rupture,  per  cent  of  original  section • 34.0 

Position  of  rupture ".95  from  neck 

Character  of  brokon  surface granalar,  radiating  from  a  silky  spot  in  the  circuuifereuce 

Elogation  ol  inch  sections •••. ".12, ".27* 
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Jacket. 
No.  5770. 

MurlfR    38  R 188  J 

Diameter,  ".505. 

Sectional  area,  .20  square  incb. 

Gaaged  length,  2'^ 


Applied  loads. 


Total. 


Pound*. 

200 

1,000 

2.000 

4.000 

6,000 

8.000 

9.200 

9.400 

9.600 

9.  8(X» 

10,  tKH) 

10,  200 

10. 400 

)0.600 

10,800 

11,000 

11,200 

11,400 

11.600 

11.800 

12.  too 

20,960 


Per  sqaare 
incn. 


Poundi. 
1.000 
5.000 
10.  COO 
20.000 
30,000 
40,000 
46,000 
47.000 
48.000 
49,000 
50,000 
51,000 
52.000 
5:{,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
104,800 


Elongation  S^coeerive  permanent  ■  ^"*'*^«**^^? 
perSch.     ^I^'IS???^  B6t  Permanent 


Inch. 
0. 

.000100 
.000350 
.(100700 
.001050 
.001400 
.001600 
.001650 
.001700 
.001750 
.OOldTiO 
.001900 
.001950 
.002000 
. 002050 
.002100 
.002350 
.002900 
.004000 
.004850 
.  005700 


per  inch. 


Inch. 
0. 

.000100 
.000250 

.ooo:joO 

.000350 
.0<J0350 
.000200 
.000050 

.  oiK^a^o 
.oooiuo 

.000050 
.000050 
.OOOuoO 
.000050 
.000050 
.000250 
.  OOil.'xSO 
.001100 
.000850 
.000850 


set. 


Kemarks. 


0. 

0. 


Inch. 


Inch. 


Initial  load. 


00OU5O 


.000050 


Klustic  limit. 


TcDsile  strength. 


General  tummary, 

Tpnsfle  strength  per  square  inch  of  original  section pounds..  104, 800 

£last]c  limit  per  sonaFe  inch  of  original  section do . . .    55, 000 

Elongation  per  incn  after  raptare inch. .      .  1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002100 

BednctJon  in  diameter  at  point  of  rupture do. . .       .  005 

Eednction  in  area  after  rupture,  percent  of  original  section 34.0 

Pojiition  of  ropture l."l  from  neck 

Character  of  broken  surface granular,  60  per  cent;  silky,40  per  cent 

Elongation  of  inch  sections "20*,  ."18 


1 
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Jacket. 
No.  6771. 

MftrlrA    82  R  187  J 

Diameter,  ''.506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

EIoDgation 
per  inch. 

SacceMivo 

elooeation 

perlncb. 

Permanent 
Bet. 

Saocessive 

permanent 

set 

Bemarks. 

Total. 

Per  sqnare 
iQcn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

9,200 

0.400 

9.600 

0, 800 

10,000 

10.200 

10,400 

10,600 

10.800 

11, 000 

11, 200 

11,400 

11,600 

11,800 

10.  510 

Pounds. 
1,000 
5.000 
10,000 
20.000 
30, 000 
40,000 
46,000 
47, 000 
48.000 
40.000 
50.000 
51,000 
52,000 
53,000 
54,000 
55.000 
56.000 
57,000 
58,000 
50, 000 
97,  550 

Ineh. 
0. 

.000150 
.000300 
.000650 
.001000 
.001350 
.001600 
.001650 
.001650 
.001700 
.001760 
.001800 
.001850 
.001850 
-   .001900 
^.002200 
.003500 
.005250 
.0062.50 
.007250 

Inch, 
0. 

.000150 
.000150 
.000350 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit 
Teasile  strength. 

. 000350 

. 000350 
.000250 
.000050 
0. 
.000050 

0. 

.  000050 

.000050 

.0OO0.'>0 
.000050 
.000050 
0. 

.000050 
.000300 
.001300 
.001750 
. 001000 
. 001000 

! 

General  iummary. 

Tensile  strength  per  square  inch  of  original  section poonds..    97,550 

Elastie  Umit  per  sqnare  inch  of  original  section do...    64.01.0 

Elongation  per  inch  after  ruptnre inch..      .23i.0 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001900 

Keduction  in  diameter  at  point  of  rupture do. . .        .  105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture 1".2  from  neck 

Character  of  broken  hi irracc granular,  70  per  cent ;  silky.  30  per  cent 

Elongation  of  inch  sections ".23*,  ".21 
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Jacket. 

No.  5772. 

Marks,  S?.'l?' 

Diameter,  ''.506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loada. 

Elongation 
per  inch. 

SncceHsire 

elongation 

per  inch. 

Permanent 
aet. 

Sacoeaaive 

permanent 

aet. 

Bemarka. 

To(«1. 

Per  square 
incn. 

Founds, 

200 

1,000 

2,000 

4,000 

iS,000 

8,000 

9.200 

9,400 

9.000 

9,800 

10,0110 

10,200 

10.400 

10,600 

10.800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

Potmds. 
1,000 
5.000 
10,000 
20,000 
30,000 
40.000 
46;  000 
47.000 
48,000 
49,000 
50.000 
51,000 
62,000 
53,000 
54,000 
56.000 
56.000 
57.000 
58,000 
59.000 
iSO.OOO 

Jfuh. 
0. 

.000100 
.000300 
.000650 
.001000 
.001400 
.001600 
.001650 
.001650 
.001700 
.001750 
.001800 
.001850 
.001900 
.001960 
.002050 
.002350 
.002700 
.003400 
.004250 
.005200 

Inch. 

0. 

.000100 
.000200 
.000350 
.00U350 
.000400 
.  000200 
.000050 

0. 
.000050 
.000050 
.000050 
.000050 
.000050 
.000030 
.000100 
.000300 
.  0<H)350 
.000700 
.000850 
.000950 

Indi, 
0. 
0. 

Inch. 
0.    • 

Initial  load. 

ElaaUo  limit. 
Tensile  strength. 

0. 
0. 

20, 920          104. 600 

General  summary. 


104.600 

55,000 

.1000 

.002050 

.055 


Tensile  atrength  per  square  inch  of  original  section ponnds 

Elastic  limit  per  sqaare  inch  of  original  section do. 

Elongation  per  iiicn  after  rapture in  cb 

Elongation  per  inch  nnder  strain  at  elastic  limit do. 

Bedoction  in  diameter  at  point  of  mpture do. 

Eednction in  area  aft«r  mpture,  per  centof  original  section 20.5 

Poaltion  of  mptaxe ".90  firom  neck 

Clianicter  of  broken  aarface granular,  radiating  frum  a  silky  spot  in  the  circumference. 

Opened  crack  in  surface  of  stem  near  place  of  rupture. 
EloDgBtfon  of  inch  eections ".19,  ".19* 

H.  Doc.  143 3 
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Jacket. 


No.  6789. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2": 


Applied  loads. 

Elonffation 
per  Inch. 

Sncc«88ive 

1 

PertnAiifiut 

Snccessive 

permanent 

set. 

Remarks. 

1 
1 

Total. 

Per  BO  nare 
incii. 

elonention 
per Inch. 

set. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
9,200 
9,400 
9,600 
9,800 

10,  000 
10, 200 
10, 400 
ID,  600 
10,800 
11,000 

11,  200 
11.400 
11. 600 
19, 210 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30.000 
40,000 
46,000 
47,000 
48,000 
49,000 
60.000 
51, 000 
52,000 
53,000 
54,000 
55,000 
56,000 
57, 000 
58,000 
96,050 

Inch. 
0. 

.000150 
.000350 
. 000600 
. 00U950 
.001300 
.  001450 
.001500 
.001550 
.  001550 
.001600 
.001650 
.  001700 
.  001750 
. 002UOO 
.  005.500 
.  006750 
.  007500 
.  008150 

Inch. 
0. 
.000150 

.  00021.0 
.  0002.50 
.000350 
.  000J50 
.000150 
.000050 
.000050 
0. 
. 000050 
. 000050 
.000050 

.■oaoo.')0 

.001150 
.002600 
. 001250 
.  000750 
.000650 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

0. 
0. 

1 

1 

1 

Elastic  limit. 

*-••..*■*«■• 

Tenaile  8tren;;(h. 

General  summai-y. 

Tensile  stren^h  per  square  inch  of  original  section pounds. .    96,050 

Elastic  limit  per  sauare  inch  of  original  section do. . .    53, 000 

Elongation  per  inuli  after  rapture inch..      .2200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001750 

Reduction  in  diameter  at  point  of  rupture do...        .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.0 

Position  of  rupture ".80  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections "JS2*,".Vi 
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Jaoket. 

No.  6790. 

MarkSy  ^  t,  o 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2.^' 


Applied  lo«da. 

Elonntlon 
permch. 

Saccessive ' 

Permanent 
set. 

SncoeMive 

Bemarks. 

Total 

Per  wnxare 
incD. 

elongation 
per  inch. 

permanent 
set 

bounds, 

200 

1.000 

2,0OC 

4,000 

6,000 

8.000 

9.200 

9.400 

9.600 

9,800 

10.000 

10,200 

10.400 

10,600 

10,800 

18,380 

Poufult. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46.000 
47,000 
48,000 
48.000 
60,000 
51,000 
52.000 
53,000 
54,000 
91,950 

Inch, 
0. 
.000100 
.000300 
.000600 
.000950 
.001250 
.001450 
.001500 
.001550 
.001600 
.006000 
.005550 
.006050 
.007100 
.008050 

Inch, 
0. 

.000100 
.000200 
.UU0300 
.000350 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 

.oooano 

0. 

.000200 
.000050 
.000050 
.000050 
.003400 
.000550 
.000500 
.001C50 
.000950 

0. 

Elastic  limit. 

1 

1 

Tensile  strength. 

General  eummary. 

Tensile  strength  per  square  inch  of  orisinsl  section ponnds..    91,950 

£lastic  limit  per  sanare  inch  of  originiu  section do...    49,000 

Klongation  per  incn  alter  ruptnre inch..      .2200 

Slflogation  per  inch  under  strain  at  elastic  limit do...  .001600 

Bedoction  in  diameter  at  point  of  mptnre do...       .105 

Pedaction  in  area  after  rapture,  per  cent  of  original  sectioik. 37.1 

Position  of  rupture 1"  from  neck 

Character  of  b'oken  snrfaoe granular,  55  percent;  silky,  45  percent 

Elongation  of  inch  sections ".15,  ".29* 
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Jacket. 

No.  6791. 

Mark8,2?;Sf' 
Diameter,  ".508. 

Sectional  area,  .203  square  inch. 

Oauged  length,  2'\ 


Applied  loads. 

Eloniratlon 
per  inch. 

Sncoessive 

elou  nation 

per  iuob. 

Permanent 
set. 

Sncoeasive 

permanent 

set. 

Remarks. 

Total. 

Per  MHiare 
iucii. 

Poundi. 

203 

1,015 

2,030 

4,060 

6,090 

8,120 

9,338 

9,541 

9,744 

9.947 

10,150 

10, 353 

10. 556 

10, 759 

10. 902 

11,165 

11,368 

11,571 

11, 774 

11,977 

12. 180 

10.880 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30, 000 
40,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51  000 
52, 000 
53,000 
54.000 
55,000 
56, 000 
57.000 
58.000 
59,000 
60,000 
97, 930 

Ineh. 
0. 
.000150 
. 000300 
.000600 
.000900 
.001200 
.  001450 
.001600 
.001550 
.001600 
.001600 
.001650 
.001700 
.  001700 
.  001750 
.00 1 800 
.002050 
.002900 
.004500 
. 005550 
.007000 

Ineh. 

0. 
.000150 
.000150 
.000300 
.  000300 
.  000300 
.000250 
.000050 
.000050 
.000050 

0. 
.000050 
.000050 

0. 
.000050 
.000050 
.  000250 
.000850 
.001600 
. 001050 
.001450 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elantfclimit 
Tensile  strength. 

0. 
0. 

'[[/.[[  J ::::;: 

' 

1 

r                     .     «  .  «  _ 

General  summary. 

Tensile  atrcncrth  per  sqnare  inch  of  original  section , poands..    97,930 

ElaAticlimit  per  »auaraiDcb  of  original  section .do...    55,000 

Elon j;ation  per  incn  after  rupture inch. .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Reduction  in  diameter  at  poiut  of  rupture do. . .        .  128 

Reduction  in  area  after  rupture,  i>er  cent  of  original  section 44. 1 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".33*,  ".U 
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Jaoket. 
No.  6792. 

MaTKS,  M  T,  O 

Diameter,  ^'.505. 

Sectional  area,  .20  square  inch. 

Ganged  length  2". 

Defective  specimen,  stem  and  threaded  ends  not  in  line. 


Applied  loads. 

Elonntion 
per  inch. 

SocoeMive 

elongation 

per  inch. 

Permanent 
sot. 

SocoesfiiTe 

permanent 

•et. 

Remarka. 

TotaiL 

Persquare 
inch. 

J*otmd». 

200 
1,000 
2.000 
4,000 
6,000 
8.000 
8,800 

9,200 
9,400 
9,600 
9,800 
10,000 
17,190 

Pounds. 
1,000 
5.000 
10.000 
20,000 
30,000 
40,000 
44,000 

46.000 
47,000 
48.000 
49,000 
50.000 
83,950 

Inch. 
0. 
.000250 
.0006(10 
.000950 
.0U1300 
.001530 

Inch. 
0. 

.000250 
.000350 
.000350 
.000350 
.000250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

-      -         

! 

.000100 

.OOUlOO 

Elastic  limit,  approxi- 
mate. 

.009100 
.009900 
.010850 
.011950 
.013250 

.007550 
.000800 
.000950 
.001100 
.001300 

.007400 

.007300 

1 

Tensile  strength. 

Oenaral  summary. 

Tensile  strength  per  square  inoh  of  original  section poands..    86,950 

Slaaticlimit  per  sonare  inch  of  original  section, approximate do...    44,000 

Slongatlon  per  Inca after  ropiore inch..      .2200 

Kednetion  in  diameter  at  point  of  mptare do...       .105 

Bedoctioii  in  area  after  raptare,  per  cent  of  original  section 37.1 

Poaition  of  rapture ".95  from  neck 

Character  of  broken  surface granular,  radiating  from  a  silky  spot  on  one  side  uf  stem.    Opened 

cracks  along  cylindrical  sarfaoe. 
SIoagatioB  of  inch  aectioiia ".12,  ".32* 
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Jacket. 

No.  5798. 
Marks,  g  5,1s?  J 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,0<K) 

4,000 

6,0«^ 

8, 000 

fl.200 

9,400 

9.600 

9,800 

10.  UUO 

10, 200 

10,400 

10,600 

10, 800 

11.000 

11,200 

11, 400 

11.600 

11,800 

12, 000 

19, 6-jO 


PerfM]nare 
inch. 


Pounds. 

1.000 
5,000 
10,000 
20,  OLIO 
30,000 
40, 000 
46,000 
47,000 
48,000 
49.000 
50,  000 
61,000 
52,000 
53,000 
54,000 
53,000 
50.000 
57,  000 
58, 000 
59, 000 
60,000 
98, 100 


Elongation 
per  inch. 


Jneh. 
0. 

.  000100 
.000250 
.  OOO.V)0 
. OOU»50 
.00135;) 

.ooi5r>o 

.001000 
.  001(550 
.001050 
.001750 
.001750 
.001850 
.001000 
.001050 
.002100 
.  002850 
.  003400 
.  004JJ50 
.  005550 
.  000500 


SaccesAive 

elongation 

per  inch. 


Inch. 

0. 

.000100 
. 000150 
. 000300 
.  000400 
. 000400 
.  0002(H) 
.000050 
. 000050 

0. 
.000100 

0. 
.000100 
.000050 
. 000050 
.000150 
.000750 
. 000550 
.001250 
. 000900 
.  0U0950 


Permanent  ?°£^A»If 


set. 


permanent 
set. 


Bemarka. 


Inch. 


0. 
0. 


Inch.       \ 
0.  .  Initialload. 


0. 
0. 


Elastic  limit. 


Tensile  strenj^th. 


Genei^al  summary. 

Tensile  strength  per  square  inch  of  original  nection pounds..    06,100 

Elastic  limit  per  sauare  inch  of  original  section do...    64,000 

Elongation  per  iucn  after  rupture inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001950 

Reduction  in  diameter  at  point  of  rupture do. . .        .  125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.3 

Position  of  rupture ".80  fhmi  neck 

Character  of  broken  nurface silky  40  percent,  granular  at  circumference  M)  per  cent 

Elongation  of  inch  suulions • ".14,  ".84* 
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Jagkst. 


No.  6790. 

marks,  i£  T,  o 

Diameter,  ".505. 

Sectional  area,  .20  square  incli. 

Ganged  length,  2". 


Applied  loads. 


Total. 


Pounds. 

20U 

1,000 

2,0<iO 

4,000 

6.1)00 

8,  (>0I) 

9,2i)0 

9,400 

9.ri00 

9.800 

10,000 

10,200 

10,  400 

10.  ouo 
10,800 
11,000 
11,200 
11,400 
11,600 
19,380 


Per  aqiutfe 
inen. 


Pounds. 
1.000 
6,000 
10,  OiH) 
20,000 
8:).  OUO 
40.000 
4fi.  OliO 
47.000 
48,000 
49.000 
50,0110 
51,000 
52, 000 
53.000 
54,000 
55.000 
56.000 
57,000 
58,000 
96,900 


Elongation 


Suooeaaive 
clongatioit 


perlBch.  — ^X 


Inch. 
0. 
.000100 
.  000:{00 
.00060C 
.001000 
.001350 
.001550 

.oom^o 

.001650 
.001700 
.001700 
.001750 
.001800 
.001950 
.002550 
.003900 
.  004a'iO 
. 005950 
.006800 


Inch. 

0. 

.000100 
.  00<»200 
.000300 
.000400 
. 000350 
.000200 
.000(»50 
.  O00(t.n0 
.001)050 

0. 
.  0000.50 
. 000050 
.000150 
. OOOHOO 

.oor^.'H) 

.  (HK)9.'iO 
.001  UK) 
. 000850 


Permnnent 
set. 


Inch. 


SnccesBive 

pennaiient 

set. 


Inch. 


Hemarks. 


0. 
0. 


0. 

0. 


Initial  load. 


0. 

0. 


Elastio  limit. 


TcnHile  strength. 


General  tummary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..    96,900 

XlasUolimit  per  sqnare  inch  of  original  section do...    52,000 

BloDgation  per  inch  after  mptnre inch..      .2200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Itedaction  in  diameter  at  point  of  rnptnre do ...        .115 

BedaetioD  in  area  alter  rapture,  percent  of  oricinal  section 40.3 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface granular  75  per  cent,  silky  25  per  cent 

Slongation  of  inch  sections ''.31*,  ".13 
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Jacket. 
Bro.5800. 

Marirn    32  R 198  J 
JUarKB,  MT,  O 

Diameter,  ''.506. 

Sectioual  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Per  square 
inch. 


Ponndt. 

Pound9. 

200 

1,000 

1,000 

5.000 

2,(K)0 

10.000 

4.000 

20, 000 

6.000 

30,000 

8,000 

40,000 

9.200 

46.000 

9.4U0 

47. 000 

9.600 

48.000 

9, 800 

49,000 

10,000 

50,  000 

10,200 

51,000 

10,400 

52.000 

10,600 

53.000 

10, 800 

54.000 

11,000 

55.000 

11,200 

56.600 

18,820 

04.100 

Elongation 
per  Inch. 


Inch. 


0. 


.000150 
. 000350 
.000700 
.001100 
.001500 
.001700 
.001700 
.001750 
. 001H50 
.001900 
.  0019.50 
. 002150 
.004200 
. 005000 
. 005850 
. 006700 


Snccessive 

elongation 

per  lucb. 


Permanent 
set. 


Snccessive 

permanent 

set. 


Inch. 

0. 

. 000150 
.000200 
.  0(H)350 
.  000400 
.000400 
.000200 

0. 
.IK)0050 
.000100 
. 000050 
.  000050 
.000200 
. 002050 
.  0(K)SO0 
.  O.>0850 
.000850 


Inch, 


0. 
0. 


Inch. 


0. 


0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  Bummary, 

Tensile  strength  per  square  inch  of  original  section pounds..    M,100 

Elasticlimitper  sauaroinch  of  originul  section do...    51,000 

Elongation  per  incli  after  rupture inch..      .2300 

Elongation  per  inch  under  strain  at  elastic  limit do.. .  . 001950 

Reduction  in  diameter  at  point  of  rupture do...       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inchsectious ".21*,  ".25^* 
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Jacket. 


No.  5801. 

MarKS,  M  Ti  o 

Diameter,  ".505. 

Sectional  area,  .20  square  incli. 

Gauged  length,  2". 


Applied  loads. 

Slonntlon 
per  inch. 

SnoceasiTe 

elonEAtion 

per  inch. 

Permanent 
set. 

Saceeasive 

Bemarka. 

TotftL 

Per  sqnare 
inch. 

permanent 
aet. 

Pound*. 

200 

1,000 

2,000 

4,000 

6,1)00 

8,000 

9,200 

9.400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

18.880 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
94,400 

Ineh. 
0. 

.000100 
.000250 
.000560 
.000900 
.001250 
.001500 
.001560 
.001560 
.001600 
.001650 
.001700 
.002700 
.003650 
.005200 
.006000 
.006950 

Ineh. 

0. 

.000100 
.000150 
.000300 
.000350 
.000350 
.000250 
.000050 

0. 
.000050 
.000050 
.000050 
.001000 
.000960 
.001550 

Ineh, 
0. 
0. 

Ineh, 
0. 

Initial  load. 

BlMtlo  limit. 
Tenaile  strength. 

0. 
0. 

.*•..••.«.•* 

' 

' 

.000600 
.000950 

1 

1 



General  eummary, 

Tenaile  acrength  per  aqoare  inch  of  original  section poanda..    94,400 

Elastic  limit  per  sanare  inch  of  origlniu  aection do. . .    51, 000 

Elongation  per  inon  after  mptnre inch..      .2460 

Elongation  per  inch  under  strain  at  elaatio  limit do...  .001700 

Eednctionin  diameter  at  point  of  rupture do...       .135 

Jtedaotlon  in  ivrea  after  rupture,  per  cent  of  original  aection do...       46^3 

Position  of  rapture at  middle  of  atoa 

Cbaracter  of  broken  surface silky 

ShmgBtionoflnohsectiona ''.23*,  ".2<r 
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Jacket. 


No.  5819, 

Marks,  2?,^^ 

Diameter,  ",505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2", 


Applied  loads. 

Elonzation 
per  inch. 

Suecetalve 

elongation 

per  inob. 

Permanent 
aet. 

Snccesaire 

permanent 

aet. 

Bemarka. 

Totol. 

Per  Banare 
incn. 

Pofinds, 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9.600 

9,800 

10,000 

10. 200 

10, 400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11.800 

12,  000 

12.  200 

12,400 

19,520 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47, 000 
48,000 
49.000 
50,000 
51.000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58.000 
59,  000 
60.000 
61,000 
62,000 
97,600 

Inch, 
0. 

.000100 
.000300 
.000600 
. 000950 
.001200 
.0014(0 
. 001450 
.001450 
.001.500 
.001550 
.001.5.50 
.001600 
.001650 
.001700 
.001750 
.001750 
. 001800 
.  002100 
.003900 
. 005000 
.006000 
.007650 

Inch, 

0. 

.000100 
.000200 
.000300 
.000350 
.000250 
. 000200 
.000050 

0. 
.000050 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

1 

.000050 

0. 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 
.000300 
.001800 
.001100 
.001000 
.001650 

1 

1 

1 

1 

General  ^woKmav^^ 


97,600 

57,000 

.2050 

.001800 

.105 


Tensile  strength  per  square  inch  of  original  section pounds 

Elastic  limit  i>er  sanare  inch  of  original  section do. 

Elongation  per  incn  after  mptnre inch 

Elongation  per  inch  under  atrain  at  elastic  limit do. 

Seduction  in  diameter  at  point  of  rupture do. 

Bednctionin  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  rupture ".6firomneok 

Churaoter  of  broken  surface silky,  60  per  cent ;  granular,  40  per  cent.    Opened  cracks 

in  surfHco  of  stem. 
Elongation  of  inch  sections ".30*.  ".11 
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Jacket. 
No.  6837. 

Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*'. 


Applied  loads. 

EloanHon 
per  Inch. 

Sncoeenive 

eloD»tion 

permcb. 

Permanent 
set. 

Sacce««ive 

penuaneiit 

set. 

Remarks. 

Total. 

Per  Mnare 
inch. 

Poundg. 
200 
1,000 

Pounds. 

1.000 
5.000 
10.000 
20,(MI0 
30,000 
40.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.  000 
53,000 
54,000 
55.000 
56,000 
57.000 
58,000 
59.000 
60,000 
99.450 

Indi. 
0. 

.000100 
.  OOOWK) 
.OOtMKH) 
.000950 
.001250 
.001500 
.001500 
.001.'»50 
.001600 
.001000 
.001650 
.001700 
.001750 
.00175U 
.001850 
.002«K)0 
.002400 
.003050 
.004450 
.005200 

Inch. 
0. 

.000100 
.000200 
.ooo:joo 
.  000:^50 

.  000300 
.000250 

0. 

.000050 
.000050 

0. 
.000050 
.000050 
.000050 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

2.000 

4.(KJ0 

6.000 

8,000 

9,200 

9,400 

9.600 

9,800 

10.000 

10,200 

10. 44.>0 

10,600 

10,800 

11,000 

11,200 

11,4C0 

11,600 

11,800 

12.0il0 

19,890 

0. 
0. 

1 

..•••...••..I............ 

0. 

.000100 
.000150 
.  0004i  0 

1 

I 

Tensile  strength. 

.000650 
.  001400 
.000750 

^      ^ 

1             "  '     1 

Oeneral  auvimary. 


Tensile  stren^h  per  sqaare  inch  of  original  section pounds . . 

Slastic  limit  per  sooare  inch  of  originM  section do. . . 

Elongation  per  incn  after  mptnre inch.. 

Elongation  per  inch  nnder  strain  at  elastic  limit do . . . 

fiedaotion  in  diameter  at  point  of  mpto  re do... 

Beduction  in  area  after  mpture,  per  cent  of  original  section 28.9 

Position  ofmptare j ".2  ft*ora  neck 

Character  of  broken  sorfaoe granular,  radiating  lh)m  a  flaky  spot  at  circnmferenoe 

Zlongation  of  inch  sections ".26*,  'MO 


99.450 

65,000 

.1800 

.001830 

.065 
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Jacket. 


No.  6838. 
Marks,  g?,^  J 
Diameter,  ".506. 
Sectional  area,  .20  sqaare  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
I)er  luoh. 

Succesaivo 

olQnsation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bomarks. 

Total. 

Per  so  uare 
incii. 

Poundt. 

200 

1,000 

2,000 

4,000 

G.  0(H) 

8,000 

9,200 

9,400 

9,000 

9.800 

10,000 

10.200 

10,400 

17, 410 

Poundt. 
1,000 
5,000 
10.000 
20, 000 
30.000 
40.000 
40,000 
47,000 
48, 000 
49,000 
50,000 
51, 000 
52, 000 
87, 050 

Inch. 
0. 

.000100 
.  000300 
.000«50 
.  001000 

.001:^0 

.  0016.-)0 
.  001700 
.011100 
.012000 
.012500 

.  oi:j5(io 

.  OU50J 

Inch. 
0. 

.000100 
.  000200 
.  00J350 
.  000350 
.0003,50 
.000300 
.000050 
.009400 
.  000900 
. 000500 
.001000 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.  000050 
.000100 

.000050 
.000050 

General  summarif. 

Tensile  strength  per  sqnare  inch  of  originnl  section pounds..    87,050 

Elastic  limit  per  sqaare  inch  of  original  section do...    47,000 

Elongation  per  incn  after  rupture inch..      .2550 

Elongation  per  inch  under  strain  at  elnHtic  limit do...  .001700 

Keduction  in  diameter  at  point  of  rniiture do...        .135 

Keduction  in  area  after  rupture,  per  cent  of  original  aoction 46.2 

Position  of  rupture 1"  from  neck 

Chfurart-er  of  broken  surface fine  silky 

Elongation  of  inch  sections ".19,  ".32* 
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TABULATION  OF  TENSION  SPECIMENS  FROM  S.S-INCH  B.  L.  STEEL 
FIELD  OUNS  (STEMS  g"LONa,  ".505  DIAMETER). 


Location 

of 

apeci- 

Elastic 

Tensile 

Con- 

Ko. 

of 

test. 

Fodtioa  in 
gun. 

limit 

per 

aqnare 

stren^tb 

per 
square 

Eton- 
tion. 

trac- 
tion 
of 

Appearance  of 
xractnre. 

Remarka. 

IDCIIB* 

inch. 

inch. 

area. 

PoundM. 

PoundB. 

Pt.et 

.Pr.et 

&«<21 
5ri22 
5823 
5824 

Tube  No.  197  . 
Tobe  Na  199. . 

Middle  . 
-.-.do... 

56,000 
56,000 
41,000 
50.000 
55,000 

92.550 
94.100 
81,450 
86,800 
93,400 

21.0 
21.0 
24.5 
26.0 
19.0 

43.3 
43  3 
46.2 
43.3 
40.3 

Silky 

Mnxzleend. 
Do. 
Do. 
Do. 
Do. 

ao 

TabeNo.200.. 
TabeNo.2)2.. 

..-  do... 
...  -do ... 

do 

.....do  ................ 

TabeNo.203.. 

do  . . . 

Silky,    40   per   cent 

granular,  atciroum- 
fereuce  u)  per  cent* 

5825 
5828 
582'/ 
5828 

Tube  No. 204.. 
Tube  No.  205.. 

....do ... 
. . .  .do . . . 

64.000 
54,000 
56,000 
69,000 

89,850 
85.100 
93,950 
96,300 

25.5 
26.0 
24.0 
14.0 

46.2 
51.9 
46.2 
16.9 

Silky 

Do. 
Do. 
Do. 
Do. 

do ...••• 

TnbeNo.207.. 

....do ... 

do 

Tube  No.  208.. 

....do ... 

Granular,  radiating 

from  a  sp<jt  in  the 

circumference. 

5839 
5840 
5841 
5829 

TabeNo.209.. 

....do ... 

68.000 
41.000 
56,000 
62,000 

95,500 
82,350 
97,050 
95,100 

22.5 

28.0 
19.5 
17.0 

43.3 
43.8 
43.3 
30.7 

Silky 

Do. 
Breci-h  end. 
MuBzIeeud. 
Breech  end. 

Tube  No.  210.. 
Tobe  No.  213.. 

do ... 

...  -do  . . . 

Silky,  oblique 

Silkv..;....  .  ...  I 

Tube  No.  214.. 

do... 

Granular.  7i)  per  cent, 

silky,    belt    across 

fractured  surface  80 

per  cent. 

5830 

TnbeNo.216.. 

....do ... 

62,000 

96,800 

21.0 

40.3 

Granular  at  the  cir- 
camferenoe  50  per 
cent,   silky    center 
50  per  cent. 

Do. 

5852 
5853 

TabeNo.227.. 
Tube  No.  229.. 

— do... 
....do... 

46,000 
54,000 

82,960 
95,400 

25.0 
17.5 

43.3 

27.4 

Silky 

Mn  sale  end. 
Breech  end. 

Grniinlar.  flftkv  spot 
at  the  ci  rcnmferenoe. 

5774 

Jacket  No.  182 

Outside. 

64,000 

100,200 

21.0 

34.0 

Granular,  radiating 
from  a  ailky  spot  in 
the  circumference. 

Mnzzleend. 

5775 

Jacket  No.  185 

....do ... 

53,000 

99,650 

19.5 

34.0 

Granular,  radiating 
Arom  a  silky  spot  in 
circumference. 

Do. 

£770 

Jacket  No.  186 

— do... 

55.000 

104,800 

19.0 

34.0 

Granular  60  per  cent, 
silky  40  per  cent. 

Do. 

5771 

Jacket  No.  187 

....do ... 

54,000 

97.550 

23.0 

37.1 

Granular  70  per  cent, 
silky  30  per  cent. 

Do. 

5772 

Jacket  No.  190 

— do ... 

55.000 

104,600 

19.0 

20.6 

Granular,  radiating 
from  a  silky  spot  in 
the  circumference. 

Do. 

5789 

Jacket  No.  191 

....  do ... 

53,000 
49,000 

96,050 

22.0 

43.3 

Silky 

I>0. 

5790 

Jacket  Na  193 

. ...do ... 

91.950 

22.0 

37.1 

Granular  55  per  cent. 

Do. 

silky  45  per  cent. 

5791     Jacket  No.  194 

Middle  . 

55,000 
044,000 

97, 930     22. 0 

44.1 

Sllkv 

Do. 

5792  ,  JM;k«tNo.l95 

Outoide. 

85,950     22.0 

37.1 

Grauniar.  radiating 

Do. 

from  a  silky  spot  on 

one  side  of  stem. 

5798    Jacket  No.  196 

. . .  .do  . . . 

54,000 

98.100 

24.0 

43.3 

Silky  40   per  cent, 

Do. 

ffrnnular  at  circum- 

ierence  60  per  cent. 

5799 

Jacket  No.  197 

. ...do ... 

52,000 

96,900 

22.0 

40.3 

Granular  75  per  cent, 
silky  25  per  cent. 

Do. 

5800 

Jacket  No.  198 

....do ... 

51,000 

94.100 

23.0 

46.2 

Silky 

Do. 

5801 

Jacket  No.  199 

....do ... 

51,000 

94.400 

24.5 

46.2 

io 

Do. 

5819 

Jacket  No.  201 

— do ... 

67,000 

97,600 

20.6 

37.1 

Silky   60   per  cent, 

Do. 

5837 

Jacket  No.  203 

. . .  .do . .  - 

55,000 

90.450 

18.0 

23.9 

granular  40  per  cent. 
Granular,  raaiating 
Arom  a  flaky  spot  at 
circumference. 

Do. 

6838 

Jacket  No.  204 

....do ... 

47.000 

87,060 

25.6 

46.2 

Fine  silky 

Do. 

a  Approximate. 
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Body  No.  !• 

No.  6952. 

Marks,  ^^  ^ 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*\ 


Applied  loads. 

Eloncation 
peruich. 

Saccesaiye 

elongation 

per  inch. 

Permanent 
aet. 

SDoeeiaire 

permanent 

•et. 

Bemarka. 

Total. 

Per  aqnare 
incn. 

Pimnds. 

200 

1.000 

2,000 

4,000 

8.000 

8,000 

9,200 

9,400 

9,8U0 

9,800 

10,000 

10.200 

10,400 

10,600 

10,{)00 

11,000 

11.2'10 

11,400 

11,600 

11.800 

12.000 

18,510 

Pound*. 
1,000 
5.00O 
10,000 
20,000 
80,000 
40.000 
46,000 
47,000 
48,000 
49,000 
SO.  000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
69,000 
60.000 
92,550 

Inch. 
0. 

.000100 
.000300 
.000600 
.001000 
.OOUUO 
.001550 
.001550 
.001600 
.001650 
.001650 
.001700 
.001800 
.001850 
.001900 
.002000 
.003050 
.004950 
.O06:i00 
.00T250 
.008200 

IneK 
0. 

.000100 
.000200 
.000300 
.000400 
.000400 
.000150 

a 

.000050 
.000050 
0. 

.000050 
.000100 
.000050 
.000050 
.000100 
.001050 
.001900 

Inch. 
0. 

0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

0. 
0. 

1 

1 

.001350 
.000950 
.000950 

•"*•""•"•*"• 

! 

Tensile  strength. 

1       ' 

General  summary. 


93,660 

66,000 

.1900 

.002000 

.085 


Tensile  strength  per  square  ineh  of  original  section pounds 

Elastic  limit  per  square  inch  of  original  section '. do. 

£iongiition  per  incn  after  rupture inch 

Slongation  per  inch  ni^er  Htrain  at  elastic  limit do. 

Bedaction  in  diameter  at  point  of  rupture do. 

Beduetion  in  area  after  rupture,  per  cent  of  original  section 30.7 

Poifition  of  mptnre I'M  from  neck 

ChAncterof  broken  surface granular  60  per  cent,  silky  lamellar  40  per  cent 

JUbngstion  of  inch  aections .  ".16,  ".22* 

H.  Doc.  143 1 
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Body  No.  3, 

No.  6969. 

Marks,  ^^^ 

Diameter,  ".605. 

Sectional  area,  .20  sqaare  inch. 

Gauged  leugth,  2". 


Applied  loads. 

Elongation 
periDch. 

Sacoessive 

elongation 

per  inch. 

Permanent 
set. 

Sncoeesive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
inch. 

Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10, 800 

11,000 

11,200 

18,  090 

Poundt. 
1,000 
5,000 
10.000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
90,450 

Inch. 
0. 

.000150 
.00044X) 
.000750 
.001050 
.001400 
.001600 
.001850 
.001900 
.001950 
.001950 
.002000 
.002450 
.004450 
.006350 
. 007200 
.007950 

Inch. 

0. 

.000150 
.000250 
.000350 
.000300 
.000350 
.000200 
.000250 
.000050 
.000050 

0. 
.000050 
.000450 
.002000 
.001900 
.000850 
.000750 

Inch. 
0. 
p. 

In^, 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
.000050 

.000050 

1 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    00, 450 

>!la8tic  limit  per  souare  inch  of  originiu  aoction do...    61,000 

Elongation  per  IdgIi  after  rupture inch..      . 2250 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002000 

Reduction  iu  diameter  at  point  of  rupture do. . .       .  105 

Keduction  in  area  after  rupture,  per  cent  of  original  section S7.1 

Position  of  rupture "7  from  neck 

Character  of  broken  surface granular  60  per  cent;  silky  40  percent 

Elongation  of  inch  sections ".14,  ".81* 
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Oas  Checks. 
Oil  tempered  at  low  cherry  red,  annealed  at  860^  F. 

No.  6916. 

Marks  36  M.  R.  6C. 
Diameter,  '^505. 
Sectional  area,  .20  sqaare  inch. 
Ganged  length,  2^'. 


Applied  loadft. 

Blongatioii 
pMinch. 

SacMMlve 

•lonffAtioii 

perlnob. 

Permanent 
•et. 

SncoeMive 

permaneal 

•et. 

Bemarks. 

TotftL 

Per  aooare 
inca. 

PotauU. 
200 
1.000 
2.000 
6.000 
12.000 
14.000 
14.200 
14.400 
14.000 
14.800 
15,000 
15.200 
U.400 
15.000 
15,800 
16,000 
16,200 
16,400 
16,000 
16.800 
17,000 
27,620 

Pounds. 
],000 
5,000 
10. 000 
30.000 
00.000 
70,000 
71.000 
72.000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81.000 
82,000 
88,000 
84.000 
86.000 
U8.100 

Inch. 
0. 
.000060 

.000250 

.000850 

.001900 

.002200 

.C02300 

.002350 

.002400 

.002400 

.002400+ 

.002450 

.002500 

.002500 

.002500+ 

.002560 

.002600 

.002800 

.003000 

.003000 

.004900 

Inch, 
0. 
.000050 

.000200 
.000000 

.001050 
.000300 
.000100 
.000050 
.000050 

0. 

.000000 
.009060 
.000050 

0. 

.000000 
.000050 
.000050 
.000200 
.OOWJOO 
.000900 
.000006 

Inch, 
0. 
0. 

IndL 
0. 

1 
InitiiUloiid. 

Elastic  limit 
Tensile  strength. 

.000050 
.000050 

.000050 
0. 

, 

' 

General  eummary, 

Tensfle  stren ^h  per  square  inch  of  original  section pounds..  138, 100 

Klastic  limit  per  sonare  inch  of  original  section do. . .    81, 000 

Elongation  perinea  after  mptare inoh..      .1650 

Klongation  p«r  inch  ander  strain  at  elastic  limit do...  .0026no 

Redaction  in  diameter  at  point  of  rapture do. . .       .  085 

Re<luotJon  in  area  after  mptare,  per  cent  of  original  section do. . .        30. 7 

Position  of  rtipture 'MlOfrom  neck 

Character  of  broken  surface fine  granular,  rndiatlng  from  center  punch  mark  defining 

the  inch  sections  on  the  stem. 
Elongation  of  inoh  sections ".17*/'.16* 

TABULATION  OF  TENSION   SPECIMENS  FROM  S.e-INCH  B.  X.  FIELD 
MOBTARS  (STEMS  S"  LONG,  ",505  DIAMETER). 


^«it '•  P®«"*®»  *»  P°»- 


5062 
5009 
5016 


9386 
9514 


Body  Ko.  1. 
Body  No.  3. 
Gas  checks 


.....do 

Breeohblocks . . 


ElasUo 

limit  per 

sqaare 

inch. 


PtmndM. 
55,000 

51,000 

81,000 


70,100 
57,250 


Tensile 
strength 

per 

square 

inch. 


Poun^. 


Elon- 
tlon. 


Con- 
trac- 
tion 
of 
area. 


92,560 

19.0 

90,450 

22.5 

138,100 

16.6 

125,850 
88,050 

16.0 
22.0 

Pr.eUPr.et 
30.7 

37.1 

80.7 


30.5 
43.3 


Appearance  of  ftactare. 


GranularOOpercent.  silky 
lamellar  40  per  cent. 

GrannlarOO  percent,  silky 
40  per  cent. 

Fine  grannlar,  radiating 
ftom  center  punch  mark 
defining  the  inoh  sec- 
tions on  the  stem. 

do 

Silky 


Bemarks. 


Breech  end. 
Do. 


Tool  ateel. 
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Tube. 

No.  5723. 

Marks,  g*,^ 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 


TotaL 


I 


Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 

aeoo 

8,800 

9,000 

9.200 

9,400 

9.  GOO 

9,800 

10.000 

10.200 

10.400 

10.600 

10,803 

11.000 

1J,200 

17,810 


Per  flonare 
inch. 


Poundi. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53.000 
54,000 
55.000 
56.000 
88,560 


r«i  »MMK,MM,      p^^  inch. 


Ineh, 

0. 
.000100 
.000300 
.000700 
.001060 
.001230 
.001450 
.001500 
.001550 
.001550 
.001600 
.001650 
.001700 
.001750 
.001800 
.001800 
.001850 
.008800 
.010750 
.011650 
.012450 
.013800 


Jnek. 

0. 

.000100 
.000200 
.000400 
.000350 
.000200 
.000200 
.000050 
.000050 

0. 
.000060 
.000050 
.000050 
.000050 
.000060 

0. 
.000050 
.007050 
.001850 
.000900 
.000800 
.001350 


Pennanent 
set. 


Saooessive 

permanent 

seU 


Remarks. 


Inch. 


0. 
0. 


0. 


Inch. 


■ 

1 

0. 

.000050 

.000050 

1 

1 

***"•*••"•** 

1 

Initial  load. 


Elastic  limit 


Tensile  strength. 


General  eummary. 

Tensile  strength  per  sqnare inch  of  orifinal  section ponnds..      86,650 

UasUc  limit  per  sqoare  inch  of  originaTseetioii do...      61,000 

lElongation  per  inco  after  mptore inch..       .2400 

Xlengation  per  ineh  under  strain  at  elasUo limit do...    .001850 

Bednetion  in  diameter  at  point  of  raptnTO do...         .136 

Sedootion  in  area  after  mptore,  per  oent  of  original  section 46.2 

PodtioD  of  nxptars ".85flromneok 

Chmatmrot  broken  aorfkce ; silky 

JBoagatioaorinoli  Motions '. "  J6*,  ".13 


56 


6-INCH   B.  L    SIEGE    RIFLES. 


Jacket. 

No.  6725. 

Marks,  f«^,  a 

Diameter,  ".665. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


PoundM. 

250 

1,250 

2,500 

5, 00(1 

7.500 

10,000 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

12,500 
12.750 
13,000 
13,250 
13,500 
13, 750 
14.000 
14,250 
22,200 


Per  80  oare 
inon. 


PoundM, 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 

60,000 
51,000 
62,000 
63,000 
64,000 
65,000 
56,000 
67,000 
88,160 


Elongatiou  ^SSJ^fjHl®  Permanent 
perKch.     «j2,rS;«2»         .et. 


Inch, 
0. 

.000100 
.000300 
.000633 
.000967 
.001333 
.001567 
.001600 
.001667 
.001700 
.001767 
.001800 
.001833 

.003000 
.004333 
.009667 
.010167 
.011000 
.011700 
.012733 
.013500 


Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000234 
.000033 
.000067 
.000033 
.000067 
.000033 
.000033 

.001167 
.001833 
.005334 
.000500 
.000833 
.000700 
.001033 
.000767 


Inch. 


0. 
0. 


0. 

u. 


Sncoossive 

permanent 

set. 


Ineh. 


0. 


Bemarka. 


Initial  load. 


Blaaticlimit. 
Load  fell. 


Tensile  strength. 


General  tftimmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    89, 160 

Elastic  limit  per  sonare  inch  of  origlnafsection do...    52,000 

Elongation  ]>er  inch  after  rapture inch..      .2531 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001833 

Bedoction  in  diameter  at  point  of  rapture do...       .166 

Redaction  in  area  after  rupture,  per  cent  of  original  section 48.7 

Position  of  rupture l".7fhnnneok 

Character  of  broken  surface ailky 

Elongation  of  inch  sections ".16,  ".42, 'Mi 


HNCH  B.  L  SIEGE  HOWITZER. 
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Tube. 

No.  5750. 

Marks,  ??.§ 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2'^ 


Applied  loads. 

Eloiiffation 
p«r  mch. 

SacccMiTA 

elontiratioii 

per  inch. 

Permanent 

set. 

SncoeMive 

permanent 

set. 

Remarks. 

Total. 

Peraqaare 
inoD. 

Founda, 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600   . 

8,800 

9,000 

9.200 

9,400 

9,600 

0,800 

10.000 

10,200 

10,400 

16,920 

FoundM. 

1,000 
5,000 
10,000 
20,000 
30.000 
35.000 
40.000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49.000 
50.000 
51.000 
52,000 
84,600 

Jnek. 
0. 

.000100 
.000300 
.000600 
.000960 
.001150 
.OOl'JOO 
.001400 
.001450 
.001500 
.001500 
.001550 
.001600 
.009350 
.010000 
.010500 
.011250 
.012450 

Ineh. 

0. 

.000100 
.000200 
.000300 
.000350 
.000200 
.000150 
.000100 
.000060 
.000060 

0. 
.000060 
.000(>50 
.007750 
.000650 
.000500 
.000750 
.001200 

0. 
0. 

Inch. 
0. 

IniUalload. 

0. 

1 

» 

.000050 

.000050 

1 

iciMt<4  Umtt,                   1 

' 

1 

Tensile  strength. 

General  tummwry. 

Tensile  strength  per  sqnare  inch  of  orifltnal  seotion pounds..    84,600 

Elastic  limit  per  square  inch  of  originsi section do...    47,000 

Elongation  per  inch  after  mptnre inch..      .2650 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Seduction  in  diameter  at  point  of  rapture do...       .125 

}^ednctJon  in  area  after  rupture,  per  cent  of  original  section 43.8 

Pcaition  of  mptnre ".66  from  neck 

CliaracCer  of  broken  surface silky 

EIongatioBof  Inohseotiona ".37*.  ".10 
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10-mCH  STEEL  B.  Ii.  BIFLE8. 


€3 


.TtTBK. 


No.  5786. 

Marks,  |«5 

Diameter,  '^561. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


Applied  loads. 

Elon^tion 
perinoh. 

SaoceMive 

eloogation 

perlnch. 

Pemian«iit 

Mt. 

SacoeMire 

permanent 

set. 

Remarks. 

ToUl. 

Pertqaftre 
incn. 

Pounds. 

250 

1,250 

2,500 

5,000 

7.500 

8,750 

10.000 

10.2.50 

10,500 

10.750 

11,000 

11.250 

11,500 

11,750 

12.000 

12.250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

22,930 

Pounds. 

1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46.000 
47,000 
48,000 
49.000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
91,730 

Ineh. 
0. 

.000133 
.000333 
.000667 
.001000 
.001200 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001800 
.001967 
.002507 
.003333 
.005333 
.006667 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000200 
.000167 
.00C033 
.000038 
.000034 
.000038 
.000038 
.000034 
.000038 
.000033 
.000034 
.000033 
.000033 
.000067 
.000167 
.000600 
.000766 
.002000 
.001334 

JimA. 

0. 
0. 

Ituk, 
0. 

Inltlalload. 
Elastic  limit 

.000038 

.000038 

.000033 
0. 

■ 

1 

Tensile  strength. 

1 

General  eumtnary. 

Tensile  straigth  per  square  inch  of  original  section pounds. .    91, 720 

Elastic  limit  per  sonare  inch  of  originu  section do. . .    62, 000 

Elongation  per  inch  after  mpfenre inch . .      .  1800 

Elongation  per  inch  onder  strain  at  elastic  limit do ...  .  001800 

Kednction  in  diameter  at  point  of  mptare do. . .        .124 

Redaction  in  area  after  rupture,  per  cent  of  original  section 39.2 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface  ..: silk3^  serrated 

Eloogation  of  inch  secUons ".29*,  "Ji,  ".11 
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Tube. 

No.  5891. 

Marks,  St  a 

Diameter,  '^565. 

Se-ctional  area,  .25  square  inch. 

Ganged  length,  3*\ 


Applied  loads. 

Elosffation 
perluoh. 

Snoeessive 

elongation 

per  inch. 

Permanent 
set. 

SQCoessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inon. 

Pounds, 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10.250 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12, 500 

12,  75<» 

13,000 

21,6d0 

Founds. 
1,000 
5,000 
10,000 
20,000 
80.000 
36,000 
40.000 
41,000 
42,000 
4»,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52.000 
86,720 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001200 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001633 
.001700 
.004667 
.006500 
.007233 
.008000 
.009100 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000200 
.000167 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000067 
.002967 
.001833 
.000733 
.000767 
.001100 

Inch. 
0. 
0. 

Jneh. 
0. 

Tnitlalload. 
Blastio  limit 

.000033 
.000033 

.000033 
0. 

. 

1 

Tensile  strength. 

1 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds. .    88, 720 

Elastic  limit  per  square  inch  of  originsl  section do...    47,000 

EloDgation  per  incu  after  rupture inch..      .2167 

Elongation  per  inch  under  strain  at  elastic  limit do. ..  .  001700 

Beductionindiameter  at  point  of  rapture do...        .135 

Reduction  in  area  after  rapture,  per  cent  of  original  section 41.0 

FoBitionof  rupture 1".8  from  neck 

Character  of  hroken  surface silkj 

Elongation  of  inch  sections ".15,  ".37*,'M3 
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Jacket. 

No.  5746. 

Marks,  ff?,^ 

Diameter,  ".565. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3". 


Applied  loads. 

Bloneatiou 
perlnoh. 

Saocesaive 

Permanent 
set. 

1 
1 
1 

'  SucceaaiTe 

Bemarkc. 

Total. 

Per  sqoAre 
incL. 

elongation 
per  inch. 

permanent 
aet. 

Pounds. 

250 

1,250 

2,500 

5,000 

7.500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12.500 

12,750 

13,000 

13,250 
13.500 
13.750 
14,000 
22,900 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 

52,000 

53,000 
54,000 
55.000 
56.000 
00,860 

Inch. 
0. 

.000138 
.000333 
.000667 
.001000 
.001167 
.001383 
.001400 
.001438 
.001467 
.001533 
.001567 
.001633 
.001667 
.001700 
.001733 
.001767 
/    .002167 
\    .005167 
.006167 
.007000 
.007067 
.006867 

a 

.000183 
.000200 
.000834 
.000833 
.000167 
.000166 
.000067 
.000033 
.000034 
.000066 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 
.000400 
.003000 
.001000 
.000833 
.000067 
.000900 

Jneh. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Blaatie  limit. 
Tensile  strength. 

6.     •• 

.000033 

.000088 

, 



General  summary. 

• 

Tensile  strength  per  square  inch  of  original  section pounds . .    00, 360 

Elastic  Itmii  per  square  inch  of  original  section do . . .    51 .  000 

Elongation  per  inch  after  rupture inch . .      .  2333 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001767 

Reduction  in  diameter  at  point  of  rupture do. . .        .  164 

Bednction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,  ".38*,  ".17 

H.  Doc.  143 5 
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10-INCH   BTE£L  B.  L.  RIFLES. 


Jagkbt. 

No.  5783. 

Marks,  S^.\ 

Diameter,  ''.565. 

SectioDal  area,  .25  square  inch. 

Oaaged  length,  3''. 


Applied  loads. 

Blonsation 
per  Inch. 

Sacoesaive 

elongation 

per  Inch. 

Permanent 
aet 

Sncoeaaive 

permanent 

aet. 

Remarks. 

Total. 

Per  aquare 
ineh. 

Founds. 

250 

1.250 

2,500 

5.000 

7.500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

22,280 

Pound*. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
50,000 
89, 120 

Ineh, 
0. 

.000183 
.000338 
.000700 
.001067 
.001233 
.001438 
.001467 
.001500 
.001533 
.001567 
.001600 
.001700 
.001767 
.001900 
.002367 
.005400 

Ineh. 
0. 

.000183 
.000200 
.000367 
.000367 
.000166 
.000200 
.000084 
.000033 
.000088 
.000034 
.000033 
.000100 
.000067 
.000133 
.000467 
.003033 

Ineh. 
0. 
0. 

Ineh. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
.000083 

.000038 

•  ■•■■«  •■•«■■ 

General  summary. 

Tensile  strength  per  square  inch  of  original  aectiou poonda..    89,120 

Elastic  limit  per  souare  inch  of  original  section do...    4ft,000 

Elongation  per  incn  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  in  diameter  at  polntof  rupture do...        .175 

Reduction  in  area  after  rupture,  percent  of  original  section 62.2 

Position  of  ruptnre l".6froin  neck 

Character  of  broken  surface ailkj 

Elongation  of  inch  sections ".13,  ".88*.  "JJ 
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Jaokxt. 


No.  6862. 

Diameter,  ''.565. 

Sectional  area,  J25  square  inch. 

Gauged  length,  3". 


Marks,  S^^\ 


AppliMlliMds. 

Slonntlon 
permeh. 

SaooeMlTe 

elongatiaB 

perliMih. 

PeniiaD«ni 

SuooeoolT* 

{MCnUUMllt 

Mi. 

Ecnaiks. 

TMdL 

POTMQWe 

ineii. 

FnoMb. 
250 
1,260 
2.500 

5.000 
7,500 
8.750 
10,000 
10.500 
10,750 
11,000 
11,250 
11,500 
11.750 
12.000 
12,250 
12,500 
12.750 
18,000 
22,490 

Potnub. 
1,000 
6,000 
10.000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44.000 
46,000 
40,000 
47,000 
48,000 
40,000 
60.000 
61,000 
62,000 
00.900 

0. 

.000188 
.000088 
.000007 
.001088 
.001200 
.001400 
.001407 
.001600 
.001588 
.001000 
.001088 
.001007 
.003207 
.004707 
.000800 
.000700 
.007707 

0. 

.000188 
.000200 
•  000834 
.000006 
.000107 
.000200 
.000007 
•000088 
OOOflBS 

JfUk. 

0. 
0. 

a 

Initial  loAd. 

• 

a 

.000088 

.000083 

.000007 
.000038 

.000004 
.001000 
.001500 
.001538 
.000400 
.001007 

SlMtle  limit. 

TentUe  strength. 

General  eummutrjf. 

Tensile  ■frengtli  per  aqnare  inch  of  orisinal  aectlon ponnde..    88.900 

Elaetio  limit  per  aqnftre  inch  of  oriicinM  eeotion do...    47,000 

ElonfBtion  per  inch  after  rapture Inch..      .2288 

Boogatioii  per  inch  under  strain  at  elastic  limit do...  .001007 

Bednction  in  diameter  at  p(^t  of  mptare do...       .14ft 

Bedniition  in  area  after  rupkire,  per  oent  of  original  section 44.0 

Position  of  raptors T' from  neck 

Chsncter  of  Inoken  surface silky 

BUmgation  of  inch  sections "40*.  ".lOi^Ut 


TABULATION  OF    TENSION    SPECIMENS  FROM  lO-INCH   STEEL  B.  L. 

RIFLES.    (STEMS  S"  LONG,  ".664  DIAMETER,) 


I — r 

No.  of 

test. 


6700 
5W1 
6745 
5783 


Piiaitioiiin 
gun. 


Tube.. 
. . . . .do  . 
Jacket. 

do. 

do. 


Location 
of  sped- 


Middle. 
....do .. 
....do-. 

do .. 

...do.. 


Elastic 

limit  per 

square 

inch. 


Pounds. 
62,000 
47,000 
51.000 
45,000 
47,000 


Tensile  | 
strengtii  Elon- 


per 

sqoare 

inch. 


Poimds. 
01,720 
80,720 
00,300 
80,120 
80.900 


Uon. 


P.s*. 
18.0 
2L0 
28.8 
21.0 
22.8 


Con- 

trao- 

Uon 

of 


F.eL 
88.2 
41.0 
40.7 
52.2 
44.0 


Appearance 
nacture. 


ObOt 


Silky,  serrated. 

.^"Jo-::::::::: 

.....do 

do 


Bemarka. 


Breech  end. 
Mnssle  end. 

Do. 

Do. 

Do. 


12-mCH  STEEL  B.  L  RIFLES. 


SPEdMEIfS  FROM  TUBES  AISTD  JACKETS. 
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Tubs. 

No.  6778. 
Marks,  ^\ 
Diameter,  '^565. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3'^ 


Applied  loads. 

StoDCBtkni 
per  Inch. 

SnooMoire 

ekmntton 

perlnoli. 

Pflmuuient 
■et. 

SaoeeooiTe 

permeiient 

set. 

Bflourks. 

ToteL 

Peraqnare 
Incn. 

round$. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10.260 

10,600 

10,760 

11,000 

11.260 

11.5Q0 

11,750 

12,000 

12,250 

12,500 

22.670 

Pound*. 
1,000 
6,000 
10,000 
20,000 
30,000 
86,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
80,680 

InA, 
0. 

.000100 
.000838 
.000667 
.001033 
.001200 
.001307 
.001400 
.001488 
.001407 
.001588 
.001060 
.001000 
.002007 
.008700 
.004400 
.006438 

Insh. 
Ol 

.000100 
.000288 
.000884 
.000806 
.000107 
.000107 
.000088 
.000088 
.000064 
.000006 
.000067 
.000300 
.0UO787 
.001038 
.000700 
.001038 

a 

0. 

Inch. 
U. 

laiiUlkMid. 

Blsstk  limit. 
Tensile  strength. 

'  j- 

0. 

Qen§nU  $ummarif. 

Tensile strengtli per sqnsre fneli of  orlglnsl section poands..    90,680 

nsstio  limit  per  saonre  inch  of  oiiginiu  section do...    46,000 

SlongnUon  per  incn  after  mptore inch..      .2007 

Bkmgadon  per  inch  nnder  strain  St  elastic  limit do...  .001600 

Bednotion  in  diameter  at  pointof  rupture do...       .126 

BednotJon  in  area  after  rupture,  per  cent  of  original  section 88.2 

Positioner  rupture 1".7  Arom  neck 

Character  of  broken  snrfsce sUky;  trace  of  granulation 

Elongation  of  inoh  seetions ".l{"JI6*,"J8 
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12-INGH    STEEL   B.  L.  RIFLES. 


Tube. 


No.  5781. 
Marks,  g5^«JT 

Diameter,  ".564. 

Sectional  area,  .25  square  i'ncb. 

Gang:ed  length,  3". 


Applied  loads. 

EloDffatlon 
per  inch. 

Successive 

eloiigntion 

per  inch. 

rermaiient 
set. 

Saccessive 

permauent 

sot. 

Bemnrks. 

1 

ToUl. 

Per  BOtiace 
Idcd. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,760 

12,000 

12, 250 

12,500 

12.750 

13,000 

13,250 

18,500 

13,  750 

14.000 

14,250 

14,500 

22, 420 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47, 000 
48,000 
49,000 
50,000 
61,000 
52,000 
63,000 
64,000 
65,000 
56,000 
67,000 
58,000 
89,680 

1 

Inch. 
0. 
.000133 
.000333 
.000667 
.000967 
.001167 
.001333 
.001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001800 
.001833 
.001967 
.005667 
.007667 
.009000 
.010000 

Jneh. 
0. 

.000183 
.000200 
.000334 
.000300 
.000200 
.000166 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.  000184 
.003700 

Inch. 

0. 
0. 

Inch. 
.0 

Initialload. 

1 

1 

0. 

0. 

1 

RlaaUo  limit. 

.002000 
.  001333 
.001000 

I... 

1 

T  'nsile  strength. 

General  summary. 

Tensile  stren^h,  per  square  inoh  of  original  s^Uon pounds..    89,680 

Elastic  limit,  per  »quaro  inch  of  originiu  section do...    53,000 

Elongation  per  inch  after  mptore inch..      .2067 

Elongation  per  inch  under  strain  at  elastlcllmit do...  .001833 

Beductlon  in  diameter  at  i>oint  of  mpturo do...       .IM 

Reduction  In  area  after  rupture,  per  cent  of  original  section 47.3 

Position  of  rupture l".6flroinneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".15,  ".86%  ".11 


12-INGH  STEEL  B.  L.  RIFLES. 
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Tube. 

No.  5787.. 

Marks,  ^^\ 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3'\ 


Applied  loads. 

Elonntion 
per  inch. 

SaoceMive 

set 

Sncceuive 

pennaneDt 

Bet. 

^nuirks. 

Total. 

Per  Mnare 
iDcn. 

eloDgntion 
per  ioch. 

• 

Poundt. 

230 

1,250 

2.500 

5.000 

7,500 

8,750 

10,000 

10,250 

10,500 

10.750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

22,220 

Poundg. 

1,000 
5.000 
10,000 
20,000 
30,000 
85.000. 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
88,880 

Inch, 
0. 

.000100 
.000267 
.000600 
.000933 
.001100 
.001300 
.001367 
.001400 
.001488 
.001467 
.001533 
.001633 
.001800 
.002667 
.003600 
.005000 

Inch. 
0. 
.000100 
.000167 
.00033:) 
.000333 
.000167 
.000200 
.000067 
.000033 
.000033 
.000034 
.000066 
,000100 
.000167 
.000867 
.000963 
.001400 

Jneh, 
0. 
0- 

Inek. 
0. 

Initial  load. 

Elaatio  limit 
Tensile  strength. 

.006033" 
.000033 

.000033 
0. 

1     

1 ••... 

.^-. ...... ..J -._- 

Qeneral  $timmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    88, 880 

Elastic  limit  per  saaareinoh  of  original  section do...    46,000 

Elongation  per  iucn  after  rupture inch..      .2267 

Elongation  per  inch  under  straih  at  elastic  limit do...  .001588 

Bedoctionin  diameter  at  point  of  rupture do...        .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.8 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections. ".14,  "J«0*.  ".15 
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12-INCH  STEEL  B.  L.  RIFLES. 


Tube. 

No.  5807. 

Marks,  TSi^S^ 

Diameter,  ^'.665. 

Sectional  area,  .25  square  inch. 

Ganged  lengthy  3'^ 


Applied  loads. 

Elongatioxi 
per  Inch. 

SaooeaaiTe 

eloneatioii 

perlnoh. 

Pennanent 
set 

Soooeeaive 

permanent 

aet. 

Bemarkfl. 

Total. 

Per  aanare 
incn. 

Potmdg. 

250 

1,250 

2,500 

5,000 

7,500 

8,760 

10,000 

10,250 

10,500 

10.750 

11,000 

U,250 

11,500 

11,750 

12,000 

12,250 

22,260 

i 

Pounds, 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40.000 
41,000 
42,000 
43.000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
89.040 

Insh, 

0. 
.000100 
.000800 
.000667 
.001000 
.001200 
.0014100 
.001433 
.001500 
.001538 
.001600 
.002167 
.004.300 
.005200 
.006833 
.007200 

IneK 
0. 

.000100 
.000200 
.000367 
.000333 
.000200 
.000200 
.000033 
.000067 
.000033 
.000067 
.000567 
.002133 
.000000 
.001183 
.000867 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  atrength. 

.000033 
.000033 

.000038 

0. 

General  eummafTf. 

Tenaile  atrength  per  aqnare  ineh  of  oriffinaL  section poonda..    88,040 

Elaatio  limit  per  aanare  inch  of  original  aeotlon do...    44,000 

Elongation  per  inch  after  rapture ineh..      .2300 

Elongation  per  inoh  onder  atrain  at  elaatio  limit do...  .001600 

Bednction  in  diameter  at  point  of  rapture v- do...       .ISS 

Bedaotion in  area  after  rnptare,  per  cent  of  original  section 41.0 

Position  of  rnptare l".6ftomn«sk 

Character  of  broken  aarfaoe.... • tUky 

Elongation  of  inch  seoUona "JA,''M\»JA 
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Jacket. 

No.  5802. 

Marks,  bt^ 

Diameter,  * '.5d5. 

Sectional  area,  J25  square  inch* 

Ganged  length,  3'^ 


▲l^edkMda. 

XlAncatioii 
permoh. 

Bnuiaaatva 

dongatloii 

parlncb. 

PaniaiMnt 
aai. 

BaacaaaiTe 

panaana&t 

aat. 

Baoiarka. 

Total. 

Peraqnan 
inon. 

P9undt, 

250 

1,250 

2,500 

6.000 

7,500 

8,750 

10.000 

10,500 

10.750 

11,000 

11.250 

11,500 

11.750 

12.000 

12,250 

12.500 

12,750 

13,000 

28,820 

Poumda. 
1,000 
5,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42.000 
48,000 
44,000 
46,000 
46.000 
47,000 
48.000 
48.000 
50,000 
51.000 
52,000 
96.280 

0. 
.080100 
.000800 
000687 

looion 

.001287 
.001488 
.001888 
.001507 
.001800 
.001700 
.001787 
.001887 
.008588 
.002887 
.008667 
.001067 
.004807 

0. 

.000100 
.080100 
.000007 
.080068 
.000284 
.000106 
.000100 
OOOOM 

0. 
0. 

0. 

Initial  load. 

Blaatie  limit 
Tanafle  atraDgth. 

•  IMMRHNP 

.oooon 

.000007 

.000084 

.000088 

.000100 
.000007 
.000100 
.000006 
.000484 
.000800 
.000600 
.000600 

GoMraZ  ammiuify. 

Tanafle atrangth  per  iqoare iBeh  of  original  aaction pounds..    86,280 

Blasticliniit per  aqoaraineh of  original aeotian.. do...    46.000 

Bongationperinen  aflerniptare inoh..      .2088 

Blongation  per  ineli  nnder  strain  at  elaatio  limit do...  .001707 

Bedaetion  in  diameter  at  point  of  mptare • do...       .104 

Badnetion  in  area  after  ropture,  per  cent  of  original  section 88.5 

Position  of  mptare 1".45  ftom  neok 

Character  of  broken  anrfaoe granular  76  per  eent^  ailkv  26  per  cent 

Blodgationofinohaaetlona..^ ^ ".17,  "ilT,  "a4 
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12-^NCH  STEEL   B.  L.  RIFLES. 


J'AOKET. 

No,  6804 

Marks,  g?»-^ 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  iDch. 

Suocessire 

elongation 

per  inch. 

Permanent 
'    set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Poundi. 
250 
1,250 
2,600 
6,000 
7,600 
8,760 
10,000 
10,600 
10,750 
11,000 
11,260 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
13,000 
13,260 
13,500 
13, 750 
14,000 
14,250 
14.500 
14,750 
15,000 
15,250 
15,500 
15,760 
16,000 
16,250 
16,500 
25,910 

Per  Mnare 
incn. 

Pound*, 
1,000 
5,000 
10,000 
20,000 
80.000 
85,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,  (KX) 
65,000 
56,000 
57,000 
68,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
103,  C40 

Inch. 

0. 

.000100 
.000388 
.000700 
.001100 
.001267 
.001400 
.001467 
.001500 
.001567 
.001600 
.001638 
.001667 
.001667 
.001700 
.001738 
.001767 
.001800 
.001900 
.001967 

..002000 
.002000 
.002038 
.002067 
.002133 
.002200 
.002267 
.002433 
.003533 
.005300 
.006200 
. 007333 

Inch. 

0. 

.  000100 
.000233 
.000367 
.000400 
.000167 
.000133 
.000067 
.000033 
.000067 
.  000033 
.000033 
.000034 

0. 

.000038 
.000033 
.000084 
.000033 
.000100 
.000067 
.000033 

0. 

.000033 
.000034 
.000066 
.000067 
.000067 
.000166 
.001100 
.001767 
. 00090U 
.001133 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.000033 

.000033 

.000067 

.000034 

1 

- 

.  000D67 

0. 

• 

' 

- 

- 

1 ■"" 

• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  103,640 

Elastic  limit  per  sanare  inch  of  original  section do...    61,000 

Elongation  per  inch  after  rapture inch..      .1867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002267 

Beductionin  diameter  at  point  of  rupture do...       .144. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1".6  from  neclc 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".12,  ".84*,  ".10 
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Jacket. 

Ko.  5851. 

Marks,  ^^^^ 

Diameter,  ^'.604. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


Applied  loads. 

Bonspatlon 
perTnch. 

Snooesslre 

elongation 

perlnch. 

Permanent 

set. 

Snooesnivo 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inon. 

PoundM. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

18,250 

13,500 

13,750 

14,000 

14,250 

14,600 

14,750 

24,940 

Potmdt. 

1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40.000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
57.000 
68,000 
59,000 
99,760 

Inch. 
0. 

.000100 
.000267 
.000600 
.000033 
.001138 
.001800 
.001367 
.001400 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001700 
.001738 
.001767 
.001800 
.001887 
.002067 
.002567 
.003833 
.005000 
.006100 

Inch. 

0. 
.000100 
.000167 
.000338 
.000333 
.000200 
.000167 
.000067 
.000033 
.000067 
.000033 
.000033 
.000034 
.000038 
.000083 
.000067 
.000038 
.000034 
.000038 
.000067 
.000200 
.000500 
.001266 
001167 
.001100 

Inch. 
0. 
0. 

IndL 
0. 

Initial  load. 

0. 

0. 

Elastic  limit. 

Teneile  strength. 

General  enmmary. 

Tensile streDgth,  per  square  inch  of  oHfinal  section pounds..    99,760 

Elastio  limit,  per  square  inch  of  originu  section do...    54,000 

Elongation  per  incn  after  rapture inch..      .1967 

Elongation  per  inch  under  strain  at  elastio  limit do. . .  .  001867 

Reduction  in  diameter  at  point  of  rupture do...       .134 

Keduetion  in  area  after  rupture,  per  cent  of  original  seodon 41.9 

Position  of  rupture 1".4  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'Ml,  ".84*,  ".14 

TABULATION  OF  TENSION  SPECIMENS  FROM  12- INCH  STEEL  5.  X. 
RIFLES.    (STEMS  S"  LONG,  ".664  DIAMETER. ) 


Ko. 

of 

test. 


5178 

5781 
5787 
6697 
5802 

5604 
5861 


Position  in 
gun. 


Tube 


Tube  Ko.  34. 

Tube 

do 

Jacket 


JscketKo.35. 
Jacket  Ko.  36. 


Location 

of  8peoi> 

mens. 


E  In  Stic 

limit 

per 

square 

inch. 


Tensile 
strength 

jier 

square 

inch. 


Middle 

Outside  J 
Middle  .! 
— do  .. 
Middle 


Pounds.  P<nmd$. 
45, 000       90, 680 


53.000 
45,000 
44,000 
46,000 


Outside.    61.000 
do... I  54,000 


89,680 
88,880 
89,040 
95,280 

103,640 
90,760 


Eloii- 
uon. 

Con- 
trac- 
tion 
of 

area. 

P.eL 
20.7 

P.et. 
39.2 

20.7 
22.7 
22.0 
20.3 

47.2 
47.2 
41.9 
83.5 

18.7 
19.7 

44.6 
41.9 

Appearance  of 
fracture. 


Silkjr,  trace  of  granu- 
lation. 

^.""Jo-::::::::::::::: 

...do 

Granular,  75  per  cent ; 
silky,  25  per  cent. 

^H-IJo-:::::;:::;::::: 


Remarks. 


Muzzle  end. 

Do. 

Do. 

Do. 

Breech  end. 

Muzzle  end. 
Breech  end. 


12-INCfl  B.  L  RIFLED  MORTARS. 


SPECIMENS  FEOM  TUBES  AND  JACKETS. 
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Tube. 

No.  5724. 

Marks,  bxsM 

Diameter,  "J5&5. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  3''. 


Applied  kM<U. 


TotaL 


PvmuU. 

2S0 

1,250 

2.500 

5,000 

7,500 

8,750 

10,000 

10.250 

10,500 

10.750 

11,000 

11,250 

11.500 

11,750 

12.000 

12,250 

12,500 

12.750 

22,310 


Per  M  ujure 
Inoh. 


P9und$. 
l.OOO 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46.000 
47.000 
48,000 
49.000 
5t),000 
51.000 
89,240 


Ehmntion 
perTnch. 


0. 

.000188 
.000333 
.000607 
.001000 
.001107 
.001307 
.001400 
.001467 
.001500 
.001667 
.001000 
.001683 
.001738 
.002000 
.002607 
.003833 
.004667 


SacceMive 

eloDgatioD 

perlnch. 


I 


Inch. 
0. 

.000133 
.000200 
.000831 
.000338 
.000167 
.000200 
.000083 
.000007 
.000083 
.000067 
.000083 
.000088 
.000100 
.000207 
.000667 
.001166 
.000634 


Permanent 

Mt. 


Inch, 


I    0. 
'    0. 


.000088 


SacceMive 

permanent 

set. 


Kemarks. 


Inch. 


0. 


.000038 


Initial  luad. 


ElMlic  limit. 


Tensile  strengtb. 


Genwal  swmmarjf. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,240 

Blastio  limit  per  so u are  inch  of  original  section do . . .    46,  coo 

Sloogation  per  incn  alter  rupture inch..      .200U 

Elongation  per  inoh  under  strain  at  elastio  limit do...  .001633 

Bednction  in  diameter  at  point  of  rupture do . . .       .  1 65 

Bed  action  in  area  afl^  rupture,  per  oent  of  original  aeotion 49. 7 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Blongation  of  inch  sections 'Ml,  ".87*,".ia 

H.  Doc.  143 0 
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12-INCH   B.  L.  RIFLED   MORTARS. 


Tube. 

No.  6746. 

Marks,  ^^^\ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

EloDjcation 
per  rncli. 

Snccessive 

eloDffation 

per  inch. 

Permaneut 
set. 

Saocessive 

Remarks. 

ToUl. 

Per  square 
inch. 

permanent 
set. 

Pounds. 

2,10 

1.250 

2.500 

5.000 

7.500 

8,750 

10.000 

10.250 

10,  500 

10,750 

11,000 

11. 250 

11.500 

11.750 

12,000 

12.250 
12.500 
12. 750 
13, 000 
13.  250 
21,590 

Pounds. 
1,000 
S.OOO 
10,000 
20.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44.000 
46.000 
46.000 
47,000 

48,000 

49,000 
50.000 
51,000 
52.000 
53, 000 
86,360 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001138 
.001333 
.001367 
.  001400 
.  001433 
.001467 
.001533 
.001600 
.001033 
/     .001700 
\    .006333 
.006767 
.007700 
.  008500 
.  009333 
.010333 
.1400 

Inch. 
0. 
.000100 
.  000200 
.  000333 
.000334 
.000166 
.000200 
.000034 
.000033 
.000033 
.000a34 
.000066 
.000067 
.000033 
.000067 
.  004633 
.000434 
.000933 
.000800 
.  000833 
.001000 
.129667 

Inch. 
0. 
0. 

Inch, 

0. 

Initial  load. 

« 

0. 
.000033 

.00003^ 

Elastic  limit. 

1 

Tensile  strength. 

General  summartf. 

Tensile  strength  per  square  inch  of  original  section pounds..    86,360 

Elastic  limit  per  saaare  inch  of  original  section do. . .    48. 000 

Elongation  per  inch  after  rupture inch. .      .  220O 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

EAductiou  in  diametor  at  point  of  rnpturi« do...       .165 

Keduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture 1".6  fhmi  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections..... 'Ui,  ".36*.  ".16 
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Tubs. 

No.  5757, 

Marks,  1^5?  5 

Diameter,  ^'.565. 

Sectional  area,  .25  square  incb. 

Chinged  length,  3'^ 


Applied  loiidfl. 

Slon/eatioD 
per  inch. 

SiieceMive 

1 

Permanent 

set. 

1 
Saoceaaive 

1 

Total. 

Per  iqn«re 
inch. 

eloDsation 
peruoh. 

permanent 
aet. 

Remarka. 

Pottnd*. 
250 
1,250 

Pounds. 
1,000 
5  nnii 

Ineh. 
0. 

.000100 
.000267 
.0U06i3 
.00U967 
.001133 
.001367 
.001400 
.001433 
.001500 
.001533 
.001600 
.001667 
.001900 
.002733 
.003900 
.005167 
.006533 

Ineh, 
0. 

.000100 
.000167 
.000366 
.000334 
.000166 
.000234 
.000033 
.000033 
.000067 
.000033 
.000067 
.000067 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

2  50O            10  000 

5,000 
7,500 
8,750 
10,000 
10,250 
10.500 
10,750 
11.000 
11.250 
11,500 
11,750 
12.000 
12,250 
12,500 
12,750 
22,180 

I 

20.000 
30.000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49.000 
50.000 
51.000 
88,720 

0. 
0. 



1 

1 

1 

1 

1 
........... .1..... 

Elaatlo  limit. 

.000233 
.000833 

1 

.001167 
.601267 
.001366 

Tenaile  Btrength. 

1 

General  eummarjf. 

Tenaile  strength  per  square  inch  of  original  secUon pounds . .    88, 790 

Elastic  limit  per  sauare  inch  of  original  section do...    46,000 

Elongation  per  inch  after  rupture inch . .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit ...'. do...  .001667 

BediMtion  in  diameter  at  point  of  rupture do...       .  166 

Seductioii  in  area  after  rupture,  per  cent  of  original  aection 40. 7 

Position  of  rupture at  middle  of  stem 

Cliaracterof  broken  surface silky 

Elongation  of  inch  sectloiia ".14»  ".39*,  ".15 
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Tube. 

Fo.  57C0. 

Marks,  Jfjfii 

Diameter,  ''.565. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3''. 


Applied  loada. 

Elongation 
per  Inch. 

Sncceeaive 

eloo^tion 

per  inch. 

Permanent 
set. 

SaoceealTe 

permanent 

set. 

Remarka. 

Total. 

Per  square 
inch. 

Pound$. 

250 

1,250 

2,600 

6,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

21,680 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
86,720 

Ineh. 

0. 

.000133 
.000300 
.000667 
.001000 
.001200 
.001367 
.001438 
.001500 
.001538 
.001600 
.002000 
.002367 
.002767 
.003733 
.0062(57 

Ineh, 
0. 

.000133 
.000167 
.000367 
.000333 
.000200 
.000167 
.000066 
.000007 
.000033 
.000067 
.000400 
.000367 
.000400 
.000966 
.002534 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elaalio  limit 
Tensile  strength. 

0. 
0. 

1 

1 

' 

1.!.." 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    86,710 

Elastic  limit  per  sqaare  inch  of  origioaT section do...    44,000 

Elongation  per  inch  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

BeductioB  in  diameter  at  point  of  rupture do...       .165 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture 1".42  ftom  neek 

Character  of  broken  surface ailky 

Elongation  of  inch  sections "J2,  ".84*,  "J.} 
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Tubs. 

No.  6766. 

Harks,  »«§-' 

Diameter,  ^'.564. 

Sectional  area,  .25  sqaare  inch. 

Gaaged  length,  3". 


Applied  toada. 

Elonntiou 
perlnoli. 

SneoeMiTV 

elon^tJon 

per  Inch. 

PermaneBt 
set. 

• 

Suooeesive 

pemuinent 

•et. 

Bemarka. 

Total. 

Psraqnare 
incn. 

Pdttiub. 

250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11.250 
11,500 
11,750 
12.000 
12,250 
12,500 
12,750 
13,000 
13.250 
13.500 
13,750 
14,000 
14,260 
14,500 
14,750 
15,000 
24,070 

Pounda. 
J.OOO 
5,0U0 
10,000 
20.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47.000 
48,000 
40,000 
60,000 
51,000 
62,000 
53,000 
54,000 
56,000 
56.000 
57,000 
68,000 
59,000 
60.000 
96,280 

Ineh. 
0. 

.000133 
.000300 
.000633 
.001000 
.0011«r7 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001567 
.0016:t3 
.001633 
.001667 

.ooirj3 

.001738 
.001800 
.001900 
.001967 
.002000 
.002133 
.002333 
.002667 
.003267 
.004383 

Indk. 

0. 

.000133 
.000167 
.000333 
.000367 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000066 

0. 

.000034 
.000066 

0.     . 
.000067 
.000100 
.0U0067 
.000033 
.000133 
.000200 
.000334 
.000600 
.001066 

Ineh. 

.0 
.0 

JndL 
0. 

Initial  load. 

0. 
0. 

ElaaUc  limit. 

\ 

1 

1 

Tensile  strength. 

General  summary . 

Tensile  strength  per  square  ineh  of  original  section pounds..    96,280 

Slsstic  limit  per  sqaare  inch  of  original  section do...    55,000 

Blongation  per  inon  after  rapture inch..      .1967 

Xkmgation  per  ineh  onder  strain  at  elastic  limit do...  .002000 

BedactloB  in  diameter  at  point  of  rapture do...       .184 

Bedaction  in  area  afterrnptore,  per  cent  of  original  section 41.9 

Position  of  rapture T'.O  from  neck 

Character  of  broken  snrfsee silky,  irregular  surface 

Bongationofinohseotitfiis ".14,  ".8»*,  "Ol 
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TUBB. 


No.  6766. 

Marks,  Sf iffe 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

EloDffation 
per  Inch. 

Sncceasive 

eloDj^ation 

per  inch. 

■ 

Permanent 
set. 

Saccessive 

permanent 

set. 

Remarks. 

Tofl.      P'^^X" 

Pounds. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10,250 

10,500 

10, 750 

11,000 

11,250 

11,500 

11,  750 

12,000 

12, 250 

12, 500 

12. 750 

13,000 

22.  230 

Pounds. 
1,000 
5,000 
10, 000 
20, 000 
30,000 
35. 000 
40,000 
41,000 
42, 000 
43,000 
44,0<)0 
45,000 
46, 000 
47,000 
48,  000 
49, 000 
50,000 
51.000 
52,000 
88,920 

Inch. 
0. 

.000133 
.  000300 
.000633 
.000967 
.001133 
.  001300 
.001333 
.  001367 
.001400 
.  001433 
.001467 
.001500 
.001567 
.  003500 
.  006000 
.  006667 
.0074,33 
. 008500 

Ifich. 
0. 
.000133 

Inch. 
0. 
0. 

Inch. 
0. 

Inilial  load. 

.000167 
. 000333 
. 000334 
.  000166 



0- 

.  000167         0. 

.000033 
. 000034 
. 000033 
. 000033 
.000034 
. 000033 
. 000067 
.001933 
.  0()2.',00 
.  000667 
.000766 
. 001067 

Elastic  limit. 

1 

Tensile  strength. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88, 920 

Elastic  limit  per  aaarelnch  of  original  section do...    47,000 

Elongation  per  inch  after  rupture inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001567 

Reduction  in  diameter  at  point  of  rupture do . . .        .155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16^  ".41*,  ".15 
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Tube. 

No.  6773. 

Marks,  S¥.^*'' 
Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3''. 


Applied  loads. 


TotoL 


Pvundt, 

250 

1.2S0 

2.500 

5,000 

7,500 

8,750 

10,000 

10,  iW 

10,5(jO 

10, 750 

11.000 

11.250 

11.500 

11, 750 

12.0U0 

12,250 

12,500 

12,750 

13.000 

13. 2.50 

13.500 

13,750 

14,000 

14,250 

23,060 


Per  sauare 
in  CD. 


Poundtt. 
1.000 
5.000 
10,000 
20,000 
30.  (XJO 
35,(00 
40,000 
41.000 
42.000 
4.3,000 
44,000 
45,000 
46.  (HX) 
47.000 
48.000 
49.000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56.000 
57. 000 
92,320 


EloDgatlon 


Sacccssive 


i*'^-"-   ISXr 


Permaneut 
aet. 


Sncceaaive 

pernianent 

act. 


Keiuarks. 


Inch. 
0. 
.000100 

1 
Inch.             Inch. 
0.        0. 
.  000100    0. 

Inch. 

.000300 

.000200  1 

.ooo;i33 

.  0011334 
.0002IK) 

.000033 

.000967 
.001167 

0. 
0. 

.001300 

.000133 
.000033 
.  oooo:m 
.000060 
.000034 
.000006 

.  0013.33 

.001367 

.001433 

.001467 

1 

.  00l5:i3 

.001567 

.000034 
.  0(10033 
.000033 
.000034 



.001600 

.001633 

.001667 

.001700 

.  0000.33 
.000033 

.  oooo:u 

.000100 
.000066 
.000167 
.002400 
.001500 

.001733 

.001767 

.001887 

1 

.001933 

1 

.002100 

.004500 

.006000 

1 

Initial  load. 


Elastic  limit. 


Tenailp  stron^itli. 


General  summary, 

Tenaile  strength,  per  square  inch  of  original  section ponndH . .    92,  320 

Elastic  limit,  per  Mnn«*e  inch  of  or iginal  section do . . .    52. 000 

Elongation  per  inch  after  rapture incii . .      .  2033 

Elongation  per  inch  under  strain  at  elastio  limit do...  .0<il767 

Bedoctlon  in  diameter  at  point  of  rapture do...        .154 

Bednction  in  area  after  rapture,  per  cent  of  original  section 47. 2 

Podtion  of  rupture ".12  from  neck 

Character  of  broken  surface ^..  silky 

Elongation  of  inch  sections ".II,  '  ^3,  ".27* 
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Tube. 

No.  5845. 

Marks,  b-^o"^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3". 


Applied  loads. 

Eloneation 
per  inch. 

SuccesiiiTe 

elonsaiJon 

per  Inch. 

p«rniftnATit   Socceaaive 

neninrka. 

Total. 

Per  nqnore 
iuch. 

x^eroiaucn  i> 
aet 

permanent 
set. 

Pound*. 
250 
1  250 

Pounds. 
1,000 
5.000 
10,000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
89,560 

Inch. 
0. 

.000133 
.000267 
.000600 
.000033 
.001100 
.001300 
.001333 
.001367 
.001400 
.  0014:i3 
.001467 
.001533 
.001000 
.001633 
.001667 
.001900 
.002833 
.004833 
. 006000 
.007333 

Inch. 
0. 
.000133 
.000134 
.  000333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

. 

1 

.  000338 

1 

.000167 
.000200 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000033 
. 000034 

0. 

.000038 

.000033 

10,750 
11,000 

1 

11,250 
11.500 

i.            

11.750 

12,000 

12,250 

Elantlc  limit 
Tensllo  strength. 

12.500 
12, 750 

.000233 

.000933 
.002000 
.001167 
.001333 

13,000 

18,250 

13,500 

i 

22,390 

1 

General  summary. 

Tensile  abrength  per  square  inch  of  original  section pounds. .    88, 560 

Elastic  limit  per  so  aare  inch  of  originalaection do. . .    49, 000 

Elongation  per  Inon  after  niptare inch. .      .  2300 

Elongation  per  inch  ander  strain  at  elastic  limit do. . .  .  001067 

Bednction  in  diameter  at  i>oint  of  rupture do. . .       .  164 

KedaoUon  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".37*,  ".19,  ".18 
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TUBX. 

No.  5850. 

Marks,  ^% 

Diameter,  ".665. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3". 


Applied  loads. 

Ehmntion 
perlndi. 

SneoeetiTe 

elODntloo 

perlnoh. 

Permuent 
aet. 

SuecMolTtt 
permuieiit 

•et. 

Remftrkfl. 

Total. 

Per  sqaare 
incli. 

Pmmda. 

250 

1,250 

8,500 

6,000 
7,500 
8,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
13,250 
18.500 
13.750 
14,000 
23,100 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41.000 
42.000 
43,000 
44,000 
46,000 
40.000 
47,000 
48,000 
49,000 
50.000 
61.000 
62.000 
63.000 
64,000 
66,000 
66^000 
92,400 

Inch. 
0. 

.000133 
.000300 
.000700 
.001033 
.001200 
.001400 
.001433 
.001407 
.001500 
.001507 
.001000 
.001038 
.001007 
.001700 
.001733 
.001800 
.001833 
.002000 
.004500 
.008833 
.000833 

.008000 



0. 
.000188 
.000107 
.000400 
.000333 
.000167 
.000200 
.000033 
.000034 
.000033 

IndL 
0. 
0. 

Inch. 
0. 

Initial  l<Kid. 

6. 

0. 

.............. . 

.000007 

.000033 
.000033 
.000034 
.000033 
.000083 
.000007 
.000033 
.000107 
.002500 
.001838 
.000500 
.001107 

. 

•■••«««■■«■• 

;   ' 

1 

ElMtio  limit. 

Tenaile  etieogtb. 

****** 

General  enmmary, 

ToDsile Btreo8l>li  per  ■qnareinohof  original  section pounds..    02,400 

KIsstio  hmit  per  square  inoli  of  originafsection do. . .    61, 000 

Klongation  per  IdcIi  after  rupture inch..      .1033 

JiloD^tion  per  inch  under  strain  at  elastic  limit do...  .001838 

Reduction  in  diameter  at  point  of  rupture do...       .106 

Bednetion  in  area  after  rupture,  per  cent  of  original  section 83. 6 

Pcaition  of  rupture at  middle  of  the  stem 

Character  of  broken  surface granular,  flaky  metal  on  one  side 

Bongation  of  inch  sections ".13,  ".31*,  ".15 
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Tube. 

No.  6777. 

Marks,  i^?,^ 

Diameter,  ".5G5. 

Sectional  area,  .25  scinare  inch. 

Gauged  length,  3". 


Applied  loads. 


I 


Total. 


Per  square 
incli. 


Pounds. 

250 

1,250 

2,5(>0 

5,  WM) 

7,500 

8,750 

10, 000 

10, 250 

10.500 

10,  750 

11,000 

11.250 

11,500 

11,750 

12.000 

12,  2:>o 

12,  500 

12,750 

21,010 


Pound*. 
1,000 
5,000 
10, 000 
20,000 
30,000 
35, 000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46,  000 
47,000 
48,000 
49,000 
50,000 
51,000 
84,040 


EloD  Ration 
I»er  inch. 


Inch. 
0. 

.  000100 
.  000300 
.000033 
. 000967 
.001133 
.001300 
.001333 
.001367 
.  001400 
. 001433 
.001467 
.00ir>33 
. 008767 
.  000H:t3 
.  010667 
.011667 
. 012433 


Saccessive 

elongatiou 

per  inch. 


Penuauent 
set. 


Ineh. 
0. 

.000100 
.000200 
.  000333 
.000334 
.000166 
.000167 
. 000033 
.000034 
. 000033 
. 0OUO33 
« 000034 
.000066 
.  0072.34 
.001066 
.  0008:}4 
. 001000 
.000766 


0. 

0. 


Inch. 


SnccesHive 

permanent 

set. 


Ineh. 


0. 
0. 


Bcraarks. 


Initial  load. 


Elastic  limit 


Teusilo  stren^^th. 


General  sammarif. 

Tensile  strength  per  square  inch  of  original  secUion ponnds..    84,040 

Elastic  limit  per  square  luch  of  original  section do. . .     46, 0(K) 

Elongation  per  inch  after  rnptnre inch . .      .  2333 

Elongation  i)er  inch  under  strain  at  elastic  limit do. . .  .  001533 

Kednction  in  diameter  at  point  of  rapture do. . .        .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

PoRition  of  rupture 1".  06  from  neck 

Character  of  broken  surface silky 

Elongauon  of  inch  sections ".37*.  ".21,  ".12 
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Tube. 

No.  5797. 

Marffs,  j£  •i'^  {f 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

(xauged  length,  3". 


Applied  loada. 

Elongation 
per  mch. 

Succeftsire 

elongation 

per  inch. 

Permanent 
set. 

Snccesalve 

permanent 

set. 

Iteniarks. 

Total. 

Per  saaare 
incii. 

Ponndg. 

250 

l.OOO 

2;  500 

5.000 

7,500 

8,750 

10,000 

10.250 

10.500 

10,750 

11.000 

11,250 

11,500 

11,750 

12. 000 

12. 250 

12.500 

12,750 

13.000 

13.250 

13.500 

13,750 

22,310 

Pounds. 
1,000 
5,000 
10,000 
20,0v0 
30,000 
35,000 
40.(00 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47.000 
48.000 
40.000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
89,240 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
. 001233 
.001367 
.001433 
.001467 
.001533 
.001567 
.001600 
.001633 
.001667 
. 001700 
.001733 
.001767 
.001867 
.005667 
.006133 
.007167 
.008100 

Inch. 
0. 

.000100 
.WKn233 
.000334 
.00O:i33 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
KhiHtic  Umlt. 

1 

.000233 

0. 

.  000134     [     (1. 

.0(J0066 
. 000034 
.  0U0066 
.00u034 
.000033 
.  0()0U33 
.000034 
.  00UO33 
. 000033 
.OOOOIU 
.UOOKU 
.  0O.'iM>J 
.00O4M3 

.  OOIU  ;4 

.000033 

...... ...... 

, 

1 

1 

1 

Tensile  strength. 

1 

1 

"1       , 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poands . .    89, 240 

Elastic  limit  per  sonare  inch  of  originafsection do. . .    50, 000 

Elongation  per  inon  after  rupture Inch . .      .  2333 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001767 

Eeduction  in  diameter  at  point  of  rupture do . . .        .  1 65 

Seduction  in  area  after  rupture,  per  cent  of  original  bection 49. 7 

Position  of  rupture 1. "10  from  nock 

Character  of  hroken  surface silky 

Elongation  of  inch  sections ".37*,  ".19,  ".14 
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Tube, 
No.  5803. 

jnarKH,  MT4O 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Oaaged  length,  3'^ 


Applied  loads. 

Elonntioo 
per  Inch. 

SaooeasiTe 

elongation 

per  inch. 

Pennanent 
set 

Sncoeaaiye 

permanent 

aet. 

Remarka. 

Total. 

j 

Per  aquare 
Incn. 

1 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

8.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13.250 

13,500 

13,750 

14,000 

14,250 

14,500 

24,080 

Pound; 
1,000 
5.000 
10,000 
20.000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
62,000 
5:i.000 
54,000 
56,000 
66,000 
57,000 
58,000 
96,320- 

Inch. 
0. 

.000100 
.000300 
.000033 
.000967 
.001133 
.001333 
.001367 
.  001400 
.001433 
.001467 
.001500 
.001533 
.001600 
.001633 
.0(11667 
.001700 
.001733 
.001767 
.001800 
.001900 
.002000 
.002300 
.002967 
.004500 

Inch. 
0. 

.000100 
.000200 
.  000333 
.000334 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Blaatic  limit 
Tensile  strength. 

.000106 

0. 

.000200 
.000034 
.000033 
.000033 
.000034 
.000033 
.0000.13 
.000067 

.oooa'{3 

.000034 
.000033 
.000033 
.  001)034 
.0000.13 
.  000100 
.000100 
.000300 
.000667 
.001533 

0. 

............ 

■ 

..•.•...•    .'...  ....  ••• 

J 

1 

1 

1 

1 

General  summary, 

Tmsile strength  per  sqnareinchof  original  section pooBds..    96,890 

Slastio  limit  per  eouare  inch  of  original  section do...    68,000 

Elongation  per  inch  after  rupture inch..      .2033 

Elongation  per  inch  tinder  strain  at  elastic  limit do...  .001800 

Reduction  in  diameter  at  point  of  rupture do...        .144 

Beduction  in  area  after  mpture,  per  cent  of  original  section 44.6 

Position  of  rapture at  middle  of  stem 

.  Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  inch  sections ".13,  ".84*,  ".14 
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TUBB. 


No.  5812. 
MarkB  12^I^»T 

Diameter,  ^^564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3''. 


Applied  loads. 

EloDsation 
perlncb. 

SaoeeMlve 

elonntion 

per  inch. 

PermaneDt 
set. 

SaocesslTe 

Bamarks. 

T«^  ^".^"^ 

permsnenl 
set 

Poundg. 

250 

1,250 

3.500 

S.0OO 

7.600 

a  750 

10,000 

10.250 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12.000 

22,420 

Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
85,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46.000 
47.000 
48.000 
80.680 

Inch. 
0. 

.000100 
.000267 
.000600 
.000097 
.001133 
.001333 
.001367 
.001400 
.001467 
.010000 
.010667 
.011333 
.011067 
.012833 

Inch. 
0. 

.000100 
.000167 
.000333 
.000367 
.000166 
.000200 
.000034 
.000033 
.000067 
.008533 
.000607 
.000666 
.000634 
.000666 

IndL 

Inch, 
0. 

InitiaUoad. 

Xlastic  limit 
Tensile  strength. 

■•••••■••••• 

0. 
.000033 

.000038 

- 

1 

General  gummarjf. 

Tensile  strength  per  sqosre  inch  of  original  section poands..    89,680 

Slastio  limit  per  saoare  inch  of  original  section <lo. . .    48, 000 

Slongation  per  inch  after  rupture iufb . .      .  2133 

JQoDgation  per  inch  under  strain  at  elastic  limit do  ..  .001467 

BeductJon  in  diameter  at  point  of  rupture do...       .104 

IZeductJon  tn  area  after  rupture,  per  cent  of  original  section 33.0 

Position  of  rupture 1".3  from  neck 

Character  of  broken  surlisce silky  40  percent,  granular  60  per  cent 

Elongation  of  inch  sections ".15,  ".25*.  ".24* 
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Tube. 

No.  5816. 

Marks,  ^^\ 

Diameter,  ".665. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3'^ 


Applied  loads. 

EloneatloD 
per  moh. 

Snccesai^e 

eloDffatiou 

per  inch. 

Permanent 
set. 

Siiocessive 

Remarks. 

ToUl. 

Per  square 
iDcn. 

permanent 
set. 

Poundt. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,260 

11,500 

11.750 

12. 000 

12.250 

12,500 

12.750 

13,000 

13,250 

21,820 

Poundt. 
1,000 
5,000 
10.000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49.000 
50,000 
51,000 
52.000 
53,000 
87,280 

Ineh. 
0. 

.000100 
.000300 
.000633 
.001000 
.001200 
.001400 
.001433 
. 001467 
.001467 
.001500 
.061533 
.001567 
.001633 
.001733 
.001033 
.004800 
.006333 
.007333 
.0083fr7 

Ineh. 

0. 

.000100 
.000200 
.000:^33 
.000367 
.000200 
.000200 
.000033 
.000034 

0. 
.000033 
.000033 
.000034 
.000066 
.000100 
.000200 
.002867 
.001533 
.001000 
.  001034 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.000033 
.000033 

.000033 
0. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..    87,280 

Blnstic limit  per  sqaare  inch  of  original  section do...    48,000 

Elon  guti  on  per  incli  a  f ter  rapture ineh . .      .  22fl7 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Reduction  in  diameter  at  point  of  ruptare do. . .        .  145 

Reduction  in  area  after  rapture,  per  cent  of  original  section 44.6 

Posilion  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".17,  ".38%  ".12 
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TUBB. 

No.  5857. 

^fnrkfl  12MR„T 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauge  length,  3^\ 


Applied  loads. 


T-^-  •'*i«T"" 


Pffund*. 

250 

1,250 

2.500 

5.000 

7.500 

8.750 

10,000 

10.250 

10.500 

10.750 

11,000 

11.250 

11,500 

11.730 

12,000 

12,250 

12.500 

12,750 

13,000 

13,250 

13.500 

13,750 

14.000 

14.290 

14.500 

14.750 

15,000 

22,900 


Pounds, 

1.000 

5,000 

10,000 

au.ooo 

30.000 
35.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,0C0 
54,000 
55,000 
56.000 
57,0U0 
58.000 
59,000 
00,000 
91,920 


EloDiratiOD 
per  inch. 


Inch. 
). 

.000)00 
.000300 
.O006.t3 
.000933 
.001100 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.0015.13 
.001567 
.001600 
.001633 
.001733 
.001767 
.001800 
.001833 
.001867 
.006667 
.007200 
.008133 
.009167 
.010333 


Saccessive 

eloneution 

per  iuch. 


Inch, 


0. 


.000100 
.000200 
.  00U:{33 
.OOOliUO 
.000167 
.000200 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.  00  .o:f3 
.000034 
.000033 
.000033 
.000100 
.000034 
.0OOU33 
.00UO33 
.000034 
.004800 
.000533 
.000933 
.001034 
.001166 


Permwient  «a<^««*^e 
l!!r  ipermanent 
••*•  set. 


Inch. 


0. 
0. 


Remarks. 


Inch. 


0. 


0.  ' 

0. 


Initial  loMl. 


Elastic  limit. 


TenBilfl  strength. 


General  summary, 

TeDsile  strenf^th  per  aqoare  inch  of  oricinal  section pounds. .    91, 920 

Elastic  limit  per  sauare  inch  of  origimu  section do. . .    55,  OiK) 

Elongation  per  incn  after  rapture inch . .      .  2233 

Elongation  per  inch  under  suain  at  elastic  limit do ....  001867 

Reduction  in  diameter  at  point  of  rupture do. . .       .154 

Reduction  in  area  after  rupture,  par  cent  of  original  section 47. 2 

Poaition  of  rupture r'.Sftomneck 

Character  of  broken  surface fine,  silky 

EluDgaUun  of  inch  sections ".27,  ".29*.  ".U 
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Tube. 

No.  5890. 

Marks,  ^^^ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3". 


Applied  load*. 

• 

Elonntioo 
per  Tnoh. 

Sacceeeive 

eloneation 

per  inoh. 

Permaneut 
set. 

Saocessive 

permanent 

aet. 

Bemarks. 

1 

Total. 

Per»inare 
iucb. 

Pound: 

250 

1,250 

2,500 

6,000 

7.500 

8,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,2.t0 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

21, 030 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
51, 000 
ri2, 000 
53,000 
87.720 

Inch. 
0. 

.000100 
.000313 
.000667 
.001000 
.001200 
.001367 
.001400 
.001433 
.001500 
.001567 
.001600 
.001633 
.001667 
.001733 
.006333 
.  0072:?3 
.007833 
.000333 
.010000 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000200 
.000167 
.000033 
.000033 
.000067 
.000067 
.000033 

.oooo:)3 

.000034 
.000006 
.004600 
.000000 
.000600 
.00154)0 
.000667 

Inch. 

0. 

Inch. 
0. 

Inittalload. 

' 

.000033 
.000033 

.000033 
0. 

» 

« 

Blattic  limit. 



Tensile  strength. 

1 
1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds . .    87, 720 

Elastio  limit  per  sqoare  inoh  of  original  seotiou do . . .    481, 000 

Elongation  per  incn  after  rapture inoh . .      .1 033 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001733 

Reduction  in  diameter  at  point  of  rupture do...        .105 

Kednctiou  in  area  after  rupture,  per  cent  of  original  section 3S.5 

Position  of  rupttire I'M  firomneck 

Cliaracter  of  broken  surface granular,  00  per  cent ;  dull,  silky,  flaky,  40  per  oent 

Elongation  of  inch  sections "  J8*, ''.21,  ".14 
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TUBB. 

Ko.  591L 
Marks,  JfJ?5 
Diameter,  '^565. 
Sectional  area,  .25  square  inch. 
Oaaged  length,  3''. 


Applied  lottdt. 


Total. 


Per  jtqnAre 
inch. 


Pounds. 

Pounds. 

250 

I.  Ut'O 

1,250 

5.000 

2,500 

10.000 

5,000 

20.000 

7,500 

HO,  too 

8,750 

35,000 

10,000 

40,000 

10,250 

41.000 

10.500 

42,000 

10,750 

43,000 

11,000 

44,000 

11,250 

45.000 

11.500 

4fi,000 

11.750 

47,000 

12,000 

48,000 

12,250 

40.000 

12,500 

50,000 

12,750 

51.000 

13,000 

62,000 

13,250 

53,000 

21,360 

85,440 

EloBfffttion 


SuocewiTe 


p«^«''-  *W2" 


Inch. 
0. 

.000007 
.000300 
.000633 
.001000 
.001167 
.001367 
.001400 
.  001433 
.001467 

.ooi5:u 

.001567 
.001633 
.001667 
.0017U0 
.001800 
.007867 
.008167 
.008767 
.009833 


PenoAneiit 

Mt 


Inch. 


0. 

0. 


Sacce88ivc« 

ponuADent 

■et. 


Remarks. 


Inch. 
0. 


Initial  load. 


.000033 


0OOU33 


IneK 
0. 

.000067 
.000233 
.000333 
.000367 
.000167 
.  0(M)200 
.0XH):i3 
.  00uu:i3 
.000034 
.000066 
.0UUU34 
.000006 
.000?34 

.0001)33    1 Elastic  UraiL 

.000100   I ! 

.006007 
.000300 
.000600 
.001006 


Tensile  strength. 


General  summary. 

Tensile  atrength  per  square  inch  of  original  section pounds..    85.440 

Elastic  limit  per  square  Inch  of  originiu  section do . . .    48,  ooo 

Elongation  per  inch  alter  rupture inch. .      .  2267 

Elongation  per  inch  under  surain  at  elastic  limit do...  .001700 

Rednetionm  diameter  at  point  of  rupture do...       .155 

Reduction  in  area  after  rupture,  percent  of  original  section 47.2 

Position  of  rupture r'.4  Aromneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".20,  ".32*,  ".16 

H.  Doc  143 7 
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Tube. 

No.  59G7. 

Marks,  S^?;5 

Diameter,  ".505. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
per  inch. 

Snccesaire 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  Houare 
incli. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10.500 

10.750 

11,000 

11,250 

11,500 

11,760 

12.000 

21, 810 

Poundt. 
1,000 
5,000 
10,000 
20.000 
30.000 
35,000 
40, 000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
85,240 

Inch, 
0. 

.000167 
.000333 
.000667 
.001000 
.001200 
.001400 
.001433 
.001500 
.001533 
.001633 
.001900 
.004500 
.005767 
.006667 

Inch. 
0. 

.000167 
.000166 
.000334 
.000333 
.000200 
.000200 
.000033 
.000067 
.000033 
.000100 
.000267 
.002600 
.001267 
.000900 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
.000033 

.000033 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section poonds..    85,240 

Elastio  limit  per  saoare  inch  of  original  section do...    43,0uO 

Elongation  per  incn  after  rapture inch..      .233S 

Xlongation  per  inch  under  strain  at  elastic  limit do...  .001533 

Reduction  in  diameter  at  point  of  rupture do...       .1^ 

Bednction  in  area  after  rupture,  per  cent  of  original  aection 49.7 

Position  of  rupture ''.6  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections "J)9*, 'M8,  ".13 
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Jacket. 

No.  6726. 

Marks,  r?.»i 

Diameter,  ^'.565. 

Sectional  area^  .25  square  inch. 

Gaaged  length,  3^'. 


I 


Applied  loads. 


Pounds. 

2S0 

1,250 

2,500 

5,000 

7,500 

8.750 

10.000 

10,250 

10.500 

10.750 

11.U0O 

11,250 

11.500 

11,750 

12.000 

12,250 

1*2.500 

12,750 

22,120 


Per  Miaare 
iccii. 


I 


PovndM. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
4U,000 
50,000 
61,000 
86,480 


Inch. 

3. 

.000100 
.000300 
.000633 
.000967 
.001133 
.001300 
.001333 
.001367 
.001400 
.001433 
.001500 
.0015L'3 
.001633 
.005000 
.005967 
.006933 
.007600 


Permanent 
Bet. 


Inch. 
}. 

.000100 
.0OU200 
.()00333 
.0003.14 
.000166 
.000167 
.000033 
.0000:i4 
.0000.3:) 
.000033 
.000067 
.000033 
.000100 
.003367 
.000967 
.000966 
.000667 


SacceHKire 

l>emmueut 

net. 


Remarks. 


0. 
0. 


Inch. 


Inch. 


I 


Initial  load. 


0. 
0. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  oricinal  section pounds . .    88, 480 

Elastic  limit  per  square  Inch  of  original  section do. . .    40, 000 

Elongation  per  Inch  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do. ...00 1533 

Reductioii  in  diameter  at  point  of  rapture du...       .140 

BedactloD  in  area  after  rapture,  peroentof  original  section 44.6 

Position  of  rupture l".3  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".15,  ".30/ ".18 
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Jacket. 

No.  5768. 

Mark8,r\J5 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elongation 
per  incb. 

Sacceasive 

elong[ation 

I>er  inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Remarks. 

Total. 

Per  SQuare 
incu. 

Pound*. 

250 

1,250 

2.500 

5.000 

7.500 

8,750 

10.000 

10. 250 

10,500 

10,  750 
11,000 
11,250 

11,  .^iOO 
11. 750 
12,000 

12,  250 
12.500 
12, 750 
13,000 
22,560 

PoundB. 
1,000 
5,000 
10,000 
20.000 
30,000 
35, 000 
40, 000 
41,000 
42.000 
43. 000 
44,000 
45,000 
46, 000 
47,000 
48, 000 
49,  000 
50,000 
51.000 
52,000 
90,240 

Ineh, 
0. 

.000100 
.000300 
.000633 
.000967 
.001133 
.001333 
.001367 
.001400 
.  001433 
.  001467 
.001500 
.001533 
. 001567 
.003667 
.007167 
.007667 
. 008333 
.009000 

Inch. 
0. 

.  000100 
.000200 
. 000383 
.00.)334 
. 000166 
.000200 
.000034 
.000033 
.000033 
.000034 
.  000033 
. 000033 
. 000034 
.002100 
.003500 
.00.500 
.  000666 
.000067 

Ineh, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 

• 
Tensile  strength. 

.00ii0:i3 
.  00o0:i3 

. 000038 
0. 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  orislnal  section  pounds. .    90, 340 

Elastic  limit  per  square  inch  of  orlginu  section do . . .    47, 000 

Elongation  per  incn  after  mptare inch . .      .  21 67 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001567 

Reduction  in  diameter  at  point  of  rupture do. . .       .166 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture 1".6  firom  neok 

Character  of  broken  surface sflky 

Elongation  of  inch  sections 'M3,  ".87*,  ".15 
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Jacket. 

No.  6761. 

Marks,  n^«i 

Diameter,  '^565. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3''. 


Applied  loads. 

Eloneation 
per  Inch. 

Sacoemive 

Pennuient 

Saccesfllve 

Remarks. 

Tot-.     ^?„T"* 

1 

elonntion 
per  inch. 

Mt. 

permanent 
set. 

Piwnd«. 

250 

1, 2. 0 

2,500 

6.000 

7.500 

8,750 

10^000 

10.500 

10.750 

11,000 

11,250 

11.500 

11.750 

12,000 

12,250 

12,500 
12,750 

Povndt. 
1,000 
5,000 
10,000 
20.000 
3P,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 

49,000 

50,000 
51,000 
52,000 
53,000 
92,720 

Ineh. 
0. 

.000133 
.000300 
.000667 
.001000 
.001200 
.001400 
.001497 
.001533 
.001507 
.001633 
.001667 
.001700 
.0017;» 
f.OUlROO 
\.00:iI67 
. 003767 
. 004333 
.0068  41 
.007500 

Ineh. 
0. 
.000133 
.000167 
.0O:i67 
.ooo:)33 
.000200 
.01.0200 
.000067 
.000066 
.000034 
.000006 
.000034 
.000033 
.000033 
.000067 
.001H67 
.OU0600 
.000506 
.  0O25U0 
.000667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 



i 

1 

.0000:3    1      .000033 

.000033 

0. 





Elastic  limit 

' 

1 

Tensile  strength. 

13,000 

13,250 

23. 180 

4 

t 

General  eummary. 

Tensile  stieiigth  per  square  inch  of  original  section pounds..    02.720 

Elastic  limit  per  saaare  inch  of  orlgind  section do. . .    48, 000 

Elongation  l>er Incfi  aftermptore inch..      .  1733 

!EloDgation  per  Inch  under  strain  at  elastic  limit do ....  001 733 

Seduction  tn  diameter  at  point  of  rupture do...       .145 

Beduetion  In  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface Rue.  silky 

Elongation  of  ineh  sections ".09,  ".09,  ".34* 
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Jackbt. 

No.  5768. 

Marks,  1^^^ 

Diameter,  ".504. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongatlan 
per  inch. 

SuooessiTe 

elon^atiuM 

per  iDCh. 

Permanent 
set. 

Succesaive 

permanoDt 

set. 

Hemarks. 

1 

Total. 

Per  Hrmare 
iuuo. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12.250 

12.500 

12, 750 

13.000 

23,240 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30.000 
35,000 
40,000 
42,000 
43, 000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52.000 
92,960 

Inch. 
0. 

.000167 
. 000333 
.000667 
.001033 
.001200 
.OOUOO 
.001500 
. 001533 
.001567 
.  001633 
.001667 
.  001733 
.001867 
.  002133 
.002700 
.003533 
.005467 

Inch. 
0. 

.000167 
.000166 
.000334 
.  ooo:;66 
.oo<no7 

.000200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

.000100 

0. 

.  00(1033 
.0  0034 
.000066 
.000034 
.  000066 
.000134 
.  000266 
.000567 
.000833 
.001934 

............ 

1 

• 

'v^'^'/^v^^y^y.'.'.'..'. 

....  ...  ..•••.•.•••• 

..........  .*............ 

1 

1 

General  9ummary, 

Tensile  strength  per  square  inch  of  original  section pounds..    02,960 

Elastic  limit  per  SQuare  inch  of  original  section do...    47.000 

Elongation  per  incn  after  mptnre inch..      .2167 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00 1733 

Keduction  in  diameter  at  point  of  rapture do...        .154 

Seduction  in  area  after  rapture,  per  cent  of  original  section 47. 2 

Poaitionof  rupture l".66  from  n<H*k 

Character  of  broken  surface silky.  Irregular  HoKoce 

Elongation  of  inch  sections 'U4,  ".39%  ".12 
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Jacket. 

No.  5782. 

Marks,  St,^ 

Diameter,  '^565. 

Sectional  area,  J25  sqaare  inch. 

Gaaged  length,  3''. 


Applied  loAds. 

Elonention 
permoh. 

Soeoetsive 

elonicatloD 

perlncb. 

Pennnnent 

Mt. 

SooceMive 

perm*neiit 

set. 

• 

Bemarks. 

1 

Total. 

Per  8(1  wire 
incD. 

Pounda. 

250 

1,250 

2.500 

5,0U0 

7,500 

8,750 

10.000 

10.500 

10,750 

11,000 

11.250 

11,500 

11.750 

12.000 

12,250 

12.500 

12.750 

13.000 

23,090 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
43.000 
44.000 
45.000 
46.000 
47,000 
48,000 
49,000 
50.000 
51.000 
52,000 
92,360 

Inch, 
0. 

.000167 
.000333 
.000667 
.001000 
.001200 
.001400 
.001467 
.001533 
.001667 
.001600 
.001667 
.001733 
.001967 
.002767 
.004267 
.005000 
.006167 

Inch. 
0. 
.000167 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

ElaatJc  Umtt 
TeoBile  strength. 

.000166 
.000384 
.000338 
.000200 
.000200 
.000067 
.000006 
.000034 
.000033 
.000067 
.000066 
.000234 
.000800 
.001500 
.000783 
.001167 

0. 

0. 

1 

General  eummarif, 

TeDsile  stren  gth  per  §qnare  hioh  of  oriffin  al  seotion poanda . .    92, 360 

Slaatic  limit  per  square  inch  of  origiaiu  section do. ..    47, 000 

Xkmgatfon  per  inen  after  raptme inch . .      .  2000 

JEtongatkni  per  Inch  nnder  strain  at  elastio  limit do...  .001733 

Seduction  in  diameter  at  point  of  mptare do...       .156 

Bednotlon  in  area  after  mptore,  per  cent  of  original  section 47.2 

Position  of  raptare I'M  from  neck 

Character  of  broken  sorftMo silky 

BlongntloP  of  Inch  sections ".30*,  ".18,  ".12 
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Jacket. 


No.  5813. 

Marks,  ^B^^o"'^ 
Diameter,  ".564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Sucoesslve 

elonf^tion 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  Mquaie 
incn. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

10.000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12.500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

22,610 

Pound*. 
1,000 
5,000 
10,000 
20, 000 
30.000 
85  000 
40.000 
42,000 
48,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54.000 
55,000 
56,000 
57.000 
58,000 
59,000 
90,440 

Ineh, 

0. 

.000133 
.000333 
.000667 
.001000 
.001167 
.001333 
.001400 
.001438 
.001467 
.001500 
. 001533 
.001567 
.001638 
.001667 
.001700 
. 001733 
.001767 
.001800 
.001833 
.008467 
.000167 
.010000 
.011167 
.012000 

Ineh. 
0. 

.000183 
.000200 
.000334 
. 000333 
.000167 
.000166 
.000067 
.000088 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.006634 
.000700 
.000833 
.001167 
.000833 

Inch. 
0. 
0. 

Ineh, 
0. 

Initialload. 

ElasUo  limit. 
Tensile  strength. 

.000033 

.000033 

.  000033 

0. 

( 

General  summary. 

Tensile  strength  per  square  inch  of  orifl;inal  section pounds..    90,440 

Elastic  limit  per  square  inch  of  original  section do. . .    64, 000 

Elongation  per  incn  after  roptoie inch..      .2367 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001833 

Reduction  In  diameter  at  point  of  rupture do...       .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 62.2 

Position  of  rupture r'.4firom  neck 

Character  of  broken  surface silk; 

Elongation  of  inch  sections ".20,  ".8»»,  "A2 
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Jacket. 

No.  5S17. 

Marks,  H'i^ 

Diameter,  ''.565. 

Sectional  area,  .25  square  iuch. 

Gauged  length,  3'^ 


Applied  loids. 

Elonntion 
perukoh. 

SaooenlTO 

elongation 

per  inch. 

Permanent 
set. 

Saocesaive 

permanent 

aet. 

Eemarka. 

TotAl. 

Per  floaare 
inen. 

Poundt. 

250 

1,250 

2.600 

5,000 

7.500 

8.750 

10.000 

10.500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13,250 

13,500 

23,220 

Poimdx. 
1,000 
5.000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
62.000 
53,000 
64,000 
92,880 

Inch, 
0. 

.000100 
.0UO3OO 
.000667 
.001033 
.001167 
.001367 
.001438 
.001467 
.001533 
.001567 
.001633 
.001667 
.001733 
. 001767 
.001933 
.002267 
.004100 
.005767 
.006833 

Inch. 
0. 

.000100 
.000200 
.000367 
.000866 
.000134 
.000200 
.000066 
.000034 
.000066 
.000034 
.000066 
.000034 
.000066 
.000034 
.000166 
.000334 
.001833 
.001667 
.001066 

Inch. 
0. 
0. 

Inch. 

0. 

Initial  load. 

ElMtic  Umit 
TenaUe  strength. 

.000033 

.000033 

.0U0U67 

.000034 

General  summary. 

Tensile  strength  per  square  Inoh  of  oriffinal  section pounds..    02,880 

nastie  limit  per  so  naze  inch  of  Of  igin^  section do . . .    49, 000 

Blongatlon  per  inch  after  ruptnre inch..      .2038 

Elongation  per  inch  onder  strain  at  elastic  limit do...  .001767 

Sedaotion  in  diameter  at  point  of  rapture do...       .146 

Beduction  In  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture ".7  from  neck 

Character  of  broken  surfhoe silky 

Bongation  of  inch  sectiona ".34',  ".14,  ".18 
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Jacket. 


No.  5818. 

Marks,  iJ¥.§-^ 

Diameter,  ^^564. 

Sectional  area,  .25  square  iuch. 

Giiuged  length,  3". 


Applied  loads. 

EloDffatioii 
perlnoh. 

Snecomive 

elongation 

perluoh. 

Permanent 
set. 

Snoceasire 

permanent 

■et. 

Bemarka. 

Total. 

Per  Hnuaro 
inch. 

Poundt. 

250 

1,250 

2,500 

6,000 

7,600 

8,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,000 

21,310 

Poundx. 
1,000 
5,000 
10.000 
20,000 
30,000 
85,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
85,240 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001167 
.001367 
.001400 
.007667 
.009500 
.010833 
.011333 
.012400 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000167 
.000200 
.000033 
.006267 
.001833 
.001333 
.000500 
.001061 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  loud. 

Elaatic  limit 
Tensile  strength. 

.000033 

.000083 

.006000 

.005067 

General  summary. 

Tensile  strength  ^t  square  inch  of  original  section pounds. .    85. 240 

Elastic  limit  per  saoare  inch  of  originalsection do...    41,000 

Elongation  per  incn  after  rupture inch..      .2467 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Seduction  in  area  aflOT  rapture,  per  cent  of  original  section 40.7 

Position  of  rupture 1".8  from  neck 

Character  of  broken  surface .^... iliky 

Elongation  of  inch  sections « ^  "J7,  "^*,  ".10 
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Jacket. 

No.  5859. 

Marks,  1|¥,§»' 

Diameter,  ^'.564. 

Sectional  area,  .25  square  incb. 

Ganged  length,  3'^ 


Applied  loads. 


ToUi. 


Peraatxare 

I         IDCO. 


Pounda. 

Pounds. 

250 

1,000 

1,250 

5«000 

2,500 

10,000 

5,000 

20,000 

7,500 

80,000 

8,750 

85,000 

9,750 

89,000 

10,000 

40,000 

10,250 

41,000 

10,500 

42,000 

10,760 

43,000 

11.000 

44,000 

21.230 

84.920 

Elongatioii 


SncoeHiTe 


i;^^«T^;-w?" 


Inch, 
0. 

.000100 
.000287 
.000000 
,001000 
.001133 
.001333 
.001467 
.009100 
.010633 
.011000 
.011000 


Inch. 
0. 

.000100 
.000167 
.000333 
.000100 
.000183 
.000200 
.000134 
.007633 
.001533 
.000:t67 
.000600 


Pemuuieiit 
set. 


Inch. 


0. 
0. 


Successive 

permauent 

set. 


Remarks. 


Inch, 


0. 


Initial  load. 


0. 


,1 


Elastic  limit. 


Tensile  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section ponnds . .    84, 920 

Elastic  limit  per  so  nare  inch  of  original  section do . . .    39. 000 

Xlongation  per  inch  after  mptare inch . .      .  2300 

Elongation  per  inch  onder  strain  at  elastic  limit do...  . 001338 

Seduction  in  diameter  at  point  of  mpture do...       .144 

Seduction  in  area  after  rnptare,  per  cent  of  original  section ^.. 44. 6 

Position  of  mptare ".8  from  neck 

Chazaoter  of  broken  so  rfaoe silky 

EloDgaiion  of  inoh  sections ".15,  ".17,  ".Vr 
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Jacket, 

No.  5858. 

Marks,  g¥.o*^^ 
Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3''. 


Applied  loads. 

ElonxatloD 
per  iiioh. 

Successive 

eloDi^ation 

per  inch. 

PermaneDt 
set. 

Saocessive 

Bemarks. 

Total. 

Per  square 
incli. 

permanent 
set. 

Pounda, 

250 

1,250 

2.500 

5.000 

7,500 

8,750 

10,000 

10.500 

10,750 

11,000 

11,250 

11,500 

11,  750 

12,000 

12. 250 

12,500 

12,750 

13,000 

13, 250 

13,500 

13,750 

14,000 

21,610 

Pounda. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47.000 
48,000 
49,000 
50,000 
51,000 
52, 000 
5:t,  000 
54, 000 
55.000 
56,000 
86,440 

IncK 

0. 

.000100 
.000300 
.000667 
.001000 
.001167 
.001333 
.001400 
.001433 
. 001467 
.001500 
.001533 
.001567 
.001567 
.001600 
.0016:18 
.001667 
.0017.33 
.001800 
.  009:567 
.  0U9833 
.011333 

Inch. 

0. 

.000100 
.000200 
.000167 
. 000333 
.(00167 
.000166 
.000067 
.0J0033 
.000034 
.000033 
.000033 
.000034 

0. 
.000033 
.  000033 
.000034 
.000066 
.000067 
.007567 
.000466 
.001500 

Inch. 
0. 
0. 

Inoh. 
0. 

Initial  load. 
Elastic  limit. 

1 

0. 

0. 

1 

......  ....«■ 

Tensile  strength. 

General  SHvimary, 

Tensile  strength  per  sqaare  in^h  of  original  section pounds. .    86, 440 

Elastic  limit  per  sonare  inch  of  origlniQ  section do...    53.000 

Elongation  per  incn  after  ru ptare inch . .      .  2 133 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Keduction  indiameter  at  point  of  rapture do...        .164 

Reduction  in  area  after  ruptare,  per  cent  of  original  section 49.7 

Position  of  rupture ".95  from  neck 

C har Acter  of  brok en  s u rf ace finesilky 

Elongationof  inchsoctions ".11,  ".16,  "Jii* 
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Jacket. 

No.  5866. 

Marks,  »fi,^ 

Diameter,  ^'.565. 

Sectional  area,  .25  square  incb. 

Oaaged  length,  3^^ 


Applied  loads. 


Total. 


Poundn. 

250 

1,250 

2.5410 

5.000 

7,500 

8.750 

10,000 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

28,720 


Per  square 
inch. 


Elnofiration 
perlnob. 


Poufubi. 

1,000 
6.000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
411  000 
47,000 
4^.000 
40,000 
50,000 
51,000 
52.000 
53,000 
04,880 


Inek. 
0. 

.000067 
.000267 
.000633 
.001000 
.001167 
.00133.1 
.001400 
.001433 
.001500 
.001567 
.0016:{:i 
.001667 
.0017(0 
.002000 
.003833 
.005033 
.005833 
.006700 


Successive 

elongation 

per  inch. 


Permanent 
set. 


Saccessive 

permanent 

set. 


Inch. 
0. 

.000067 
.000200 
.000366 
.000367 
.000167 
.000166 
.000067 
. 000033 
.000067 
.000067 
. 0. 0066 
.0000.34 
.  0(ioo:{3 
.  00J3(i0 
.0018C3 
.001200 
.000800 
.000867 


0. 
0. 


Ineh. 


Inch. 


0. 


Bemarks. 


Initial  load. 


0. 


0. 


ElaaUo  limit. 


Tensile  Htrongth. 


General  summary. 

Tensile  strength  per  square  ineh  of  original  section pounds . .    94, 880 

Elastic  limit  per  square  inch  of  original  section do. . .    48, 000 

JBloBgation  per  inch  after  rapture inch..      .1800 

Slongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Bedactionin  diameter  at  point  of  ruptnre do...       .135 

Seduction  in  area  after  ruptnrB,  per  cent  of  original  section .^.2 

Position  of  rapture V'.4ftiDm  neck 

Character  of  broken  sarface silky,  60  per  cent;  granular,  60  percent 

Bkmgation  of  inch  seotiona 'M8,".29\'M2 


no 
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Jacket. 


No.  58C8. 

Marks,  i?,^  «-' 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  incli. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Permanent 

Sucoessive 

permanent 

set. 

Remarks. 

Total. 

Per  aanare 
iDcn. 

eloD{;ation 
per  inch. 

set. 

Poundt. 

250 

1, 250 

2.500 

5,000 

7,500 

8,750 

I0,0u0 

10,  i>00 

10.750 

11,000 

11.250 

11. 500 

11.750 

12.000 

12, 250 

12. 5(J0 

12,750  • 

13.000 

13,  250 

13,500 

13. 750 

14,000 

14, 250 

14.500 

14.750 

15,000 

15,250 

23,540 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,  000 
35,000 
40, 000 
42.  000 
4:{,  000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55, 000 
56,000 
57.000 
58,000 

Inch. ' 
0. 

.000100 
.  000:{:i3 
.000667 
.001000 
.001167 
.001333 
.001400 
.001433 
.001467 
.001500 
.001533 
.  001,'V67 
.001600 
.001633 
.001667 
.001700 
.001733 
. 001767 
.001800 
.001887 
.001033 
. 002033 
. 005667 

Inch.      1       Incii. 
0.                   0. 
.000100        u. 

Inch. 
0. 

Initialload. 

. 000233 

^            ^ 

.  000:134 
.  00O:{33 
.000167 
.000166 
.000067 
.001)033 
. 0U0034 
. 000033 
. 000033 
.000034 
.000033 
. 000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000100 
.003634 
. 001433 
.001067 
.000833 

0. 

0. 





Elastic  llmitk 

••■•»•                   ' 

■ 

50. 000 

.007100 

00, 000 
61,  000 
04,160 

. 008167 
.009000 

1 

1 

Tensile  strength. 

General  summary. 

Tensile  Atrength  per  square  inch  of  original  section IMonds..    94,100 

Elastic  limit  per  souare  inch  of  origlniu  section do . . .    56, 000 

Elongation  per  inch  after  mptore inch..      .2133 

Elongation  per  inch  tinder  strain  at  elastic  limit do...  .001033 

Aed  action  in  diameter  at  point  of  rapture do. . .       .  164 

Keduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rapture l".2fh>m  neok 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".U,  ".10,  ".34* 
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Jacket. 

No.  58C7. 
Mark8,i2Mg«J 

Diameter,  '^565. 

JSectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 


Total. 


Founds. 
250 

2,500 
5.000 
7.5U0 
8.750 
10,000 
10.500 
10,750 
11,000 
11.250 
11,500 
11,750 
12.000 
12,250 
12.500 
12,750 
21,220 


Pound*. 
l.UOU 
5.000 
10,000 
20,000 
30,000 
35.000 
40,000 
42.000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,0('0 
50,000 
51.000 
84.880 


PerBQiure 
Inch. 


Elonntion 
perlnoli. 


lueh. 
0. 
.000100 
.000267 
.000683 
.000967 
.001183 
.001338 
.001400 
.001467 
.001500 
.001567 
.001633 
.012333 
.013167 
.013767 
.015138 
.015033 


Socoeiwive 

eloogAtion 

per loch. 


0. 


Inch. 


.000100 
.000167 
.000366 
.000334 
. 000166 
.0OU2O0 
.000067 
.000067 
.000033 
.000067 
.000066 
.010700 
.000834 
.000600 
.001366 
.000800 


Permaoent 

Mt. 


Inch. 


SacceMWe 

permanent 

•et. 


Inch, 


fiemarks. 


0. 
0. 

0. 

0. 

0. 

1 

1 

1 

1 

Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summarif. 

Tensile  strength  per  square  inch  of  original  section pounds..    84,880 

Slastic  limit  per  so oare  inch  of  origiual  section do...    46,000 

Slon^ation  per  inch  after  rapture inch..      .2267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001633 

Beduction  in  diameter  at  point  of  rupture do...       .155 

Beductlon  in  area  alter  rupture,  percent  of  original  section 47.2 

Position  of  rupture 1"  .3  from  n eck 

Character  of  broken  surface fine  silky 

ShmgaUon  of  inch  sections ".24,  ".81*.  ".18 
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Jacket. 

No.  5846. 

Marks,  £^i,\ 

Diameter,  ".565. 

Sectioual  area,  .25  sqaare  iuch. 

Gauged  length,  3'^ 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

eloncation 

per  inch. 

Permanent 
set 

SnccessiTo 

permanent 

set 

Bemarka. 

Total 

Per  square 
incli. 

Pounds. 

250 

1,250 

2,500 

5,000 

7.500 

8,750 

10, 000 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12, 000 

12,250 

12.500 

12,750 

21, 710 

Pounds. 
l.OUO 
5,000 
10,000 
20,000 
30,000 
35,000 
40, 000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50,000 
51.000 
86,840 

Inch. 
0. 

.000100 
.  000267 
.000600 
.000933 
.001100 
.  001300 
. 001367 
.001433 
.001467 
.001500 
.001567 
.001700 
.002600 
.005333 
.006600 
.007333 

Inch. 
0. 

.000100 
.  000167 
.000333 
.000333 
.000167 
.000200 
.000067 
.000066 
.  000034 
.000033 
.000067 
.000133 
.000900 
.002733 
.001267 
.000733 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  Strength. 

0. 

.000033 

.000033 

•••••••••••a 

General  aummarjf. 

Tensile  strength  per  square  inch  of  original  section pounds..    86,840 

Elastic  limit  per  Bouare  inch  of  original  section do. ..    46,000 

Elonf^ation  per  inon  after  rupture inch . .      .  2333 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001567 

Reduction  in  diameter  at  point  of  rupture do...       .185 

Bednction  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture 1".8  from  neok 

Character  of  broken  surface granular,  40  per  cent;  silky,  60  per  cent 

Elongation  of  inchseotlons ".21,  ".M*,  "JS 
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Jaoket. 

No.  5915. 
Marks,  Jf^J 
Diameter,  ".565, 
Sectional  area,  .25  square  iDcb. 
Gauged  length,  3'^ 


Applied  loads. 


Total. 


Pound*. 

250 

1,250 

2,500 

5.0U0 

7,500 

8,750 

10.000 

10.500 

10.750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

23,210 


Per  square 
inca. 


Slonsatfon 
per  Inch. 


PotiiMif. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.U00 
49.000 
50,000 
51,000 
02,840 


Inch, 
0. 

.000067 
.000300 
.000600 
.000933 
.001100 
.001800 
.001367 
.001400 
.001433 
.001467 
.001500 
.001600 
.002300 
.003167 
.005000 
.005967 


SuoceMiTe 

elonf^ation 

per  inch. 


Inch. 
0. 

.000067 
.000233 
.000300 
.000333 
.000167 
.000200 
.000067 
.000033 
.000033 
.000034 
.000033 
.000100 
.0U0700 
.0(<M67 
.  001833 
.0U0;)67 


Permanent 
aet. 


Iihdi, 


0. 
0. 


SucoeaslTe 

permanent 

Bet. 


Inch. 


0. 


0. 


u. 


Remarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    02,840 

Elastic  limit  per  square  inch  of  original  section do ...    46,  000 

Kloogation  per  inch  after  rupture inch. .      .  1667 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Ked  nction  in  diameter  at  point  of  rupture do...        .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 39.2 

Position  of  rupture "Atrom  neck 

Character  of  broken  surface silky,  obliq ne 

Elongation  of  inch  sections 'MO,  ".11,  ".29* 

H.  Doc.  143 8 
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TABULATION  OF  TENSION  SPECIMENS  FROM  li-INCB  B.  L, 
MOBTAKS  (STEMS  S"  LONG,   ".664  DIAMETER). 


RIFLED 


No.ofj 
test. 


5724 
5746 
5757 
5780 
5765 
5766 
5773 
5845 
6850 

5777 
5707 
5803 

5812 

5816 
5857 
5890 


5011 
5067 
5726 
5758 
5761 
5768 
5782 
6813 
5817 
5818 
5859 
5858 
5865 

5868 
5867 
5846 

5015 


Position 
Ingim. 


Tnbe 
. . .  .do 
— do 

do 

, . .  .do 
....do 
....do 
— do 
. . .  .do 

do 

do 

. . .  .do 

. . .  .do 

do 

— do 
....do 


....do  .. 

do  . . 

Jacket . 

....do .. 

— do . 
....do  .. 
—  do  ., 
. . .  .do  . , 
. . .  .do  . . 
....do  .. 
. . .  .do  . . 

do ., 

....do .. 

....do .. 
....do  •. 
. . .  .do  . . 

. . .  .do  . . 


Location 

of  speoi* 

mens. 


Middle 
, . .  .do  . . . 
>...do  . .. 
....do  . .. 
Ontnide. 
Middle 
Outoide. 
— do  ... 
Middle 


Elastic 

limit 

per 

square 
inch. 


— do ... 
— do  ... 
Outside. 

Middle  . 
Outside. 
Middle  . 


....do  ... 
....do  . .. 
....do  ... 
....do  ... 

do  ... 

....do ... 

....do  . . . 

Outside. 

Middle  . 

Outside. 

....do  . .. 

. . .  .do  . .. 

Middle  . 

Outside. 
. . .  .do  . . . 
Middle  . 

....do  ... 


Pounds. 
46,000 
48,000 
46,000 
44,000 
55.000 
47,U00 
52,000 
40,000 
51,000 

46,000 
50.000 
53.000 

43,000 

48,000 
55,000 
48,000 


48,000 
43,000 
46,000 
47,000 
48,000 
47,000 
47,000 
54,000 
40,000 
41,000 
30,000 
53,000 
48,000 

56,000 
46,  000 
46.000 

46,000 


Tensile 
strength 

per 

square 

inch. 


Pounds. 
80,240 
86,360 
88.720 
86,720 
06,280 
88,020 
02, 320 
80,560 
02,400 

84,040 
80,240 
06,820 

80,680 


Elon- 
tion. 


Pr.ct 
20.0 
22.0 
22.7 
21.0 
10.7 
24.0 
20.3 
23.0 
10.3 

23.3 
23.3 
20.3 

21.8 


87, 280  I 
01, 920 
87,720 


85,440 
85,240 
88.4^0 
00, 240 
02,720 
02,060 
02.360 
00,440 
02, 880 
85,240 
84,920 
86, 440 
04,680 

04,160 
84, 880 
86,840 

02,840 


22.7 
22.3 
10.3 


22.7 
23.8 
21.0 
21.7 
17.3 
21.7 
20.0 
23.7 
20.3 
24.7 
23.0 
21.3 
18.0 


Con- 
trac- 
tion 
of 
area. 


Appearance  of  fraotnre. 


Pr.  et. 
40.7 
40.7 
40.7 
40.7 
41.0 
47.2 
47.2 
40.7 
33.5 

44.6 
49.7 
44.6 

83.5 

44.6 
47.2 
33.5 


47.2 
40.7 
44.6 
40.7 
44.6 
47.2 
47.2 
52.2 
44.6 
40.7 
44.6 
40.7 
30.2 


21.3  I  40.7 
22.7  I  47.2 
23.3  >  41.0 

16.7  I  30.2 


.':":Jo:::::::::::::::::: 

do 

do 

Silky,  irregular  surface . 
Silkv 

Granular,  flaky  metal 
on  one  side. 

,n.::;::::::::::::::: 

Silky,  trace  of  granula- 
tion. 

Si  1  ky  40  per  cent,  granu- 
lar 60  per  cent. 

Silky 

Fine  silky 

Grrannlar  60  per  cent, 
dull  silky  flaky  40  per 
cent. 

Silky 

do 

do 

FinesUky 

Silky,  irregular  surface . 

,^"."1,::;::;;;:;:::::::: 

do 

do 

do 

Fine  Hilky 

Silky  50  percent,  granu- 
lar 50  per  cent. 
Fine  silky '. 

Granular  40  per  cent, 

silky  60  per  cent. 
Silky,  oblique 


Remftrka. 


Breech  end. 
Mussle  end. 
Breech  end. 
Muaale  end. 
Breech  end. 
Muzzle  end. 

Do. 
Breech  end. 
MuEzle  end. 

I>o. 
Do. 
Do. 

Breech  end. 

Do. 
MuEsle  end. 
Breech  end. 


Muzzle  end. 

Do.  j 

Breech  end. 

Do. 

Do. 

Do. 

Do. 

Do. 
Muzzle  end. 

Do. 

Do. 

Do. 

Do. 

Breech  end. 

Do. 
Muzzle  end. 

Do. 
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No.  5727. 

Harks,  75-3. 

Diameter,  ^'.505. 

Sectional  area,  .20  square  iDch. 

Ganged  length,  3'^ 


Applied  loads. 


Total. 


Poundi. 
200 

1,000 

2.000 

4,000 

6,000 

8,000 

10.000 

12,000 

13.000 

14,000 

14,200 

14.400 

u.ew 

U.HOO 
15,000 
15,200 

14,200 
14,400 
14.600 
14,800 
16.000 
13.2U0 
15,400 
15,600 
16.000 
16.400 
16.800 
17,600 
18,400 
19.200 
20,000 
20.800 
21.600 
22,400 
23,200 
24,000 
24,230 


Per  unare 
incn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60.000 
65.000 
70.000 
71.000 
72.000 

rj.ooo 

74,000 
75.000 
76,000 

71.000 

72.000 

73.000 

74.000 

75,000 

76.000 

77,000 

78.000 

80,000 

82,000 

84,000 

88,000 

92,000 

96.000 

100,000 

104,000 

108,000 

112,000 

116,000 

120.000 

121,150 


Elonntion 
per  Inch. 


Inch. 
0. 

.000133 
.000300 
.000633 
.000967 
.001333 
.001667 
.002033 
.002200 
.002367 
.  00-i400 
.002433 
.002500 
.002567 
.002633 
.003167 

.003700 

.004500 

.007667 

.009000 

.010000 

.010267 

.011000 

.  011600 

.  013333 

.014833 

.0161D0 

.  019500 

.022500 

. U26733 

.0307 

.0360 

.0410 

.0487 

.0583 

.0827 

.1033 


SncoeMive 

elongition 

per  Inch. 


Inch, 
). 

.000133 
.000167 
.000333 
.OU03'^ 
.000  {66 
.000334 
.000.366 
.000167 
.OOOl**? 
.  0(M)033 
.0000.13 
.000067 
.000067 
.OWKNW 
.000534 

.000533 

.000800 

.  003167 

.001333 

.001000 

.000267 

.000733 

.000600 

.001733 

.001500 

.001267 

.003400 

.003000 

.004233 

.003967 

.0053 

.0050 

.0077 

.0096 

.0244 

.0206 


Permanent 
eet. 


SoocessiTe 

permanent 

•et. 


Inch. 


0. 
0. 


0. 


Inch. 


i    0. 


Bemarks. 


Initialload. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


General  summary, 

Tensfle  strength  per  square  inch  of  original  section poands..  121, 150 

Elastic  limit  per  soaare  inoh  of  originu  section do...    75.000 

£ioiifcatioii  per  incn  after  mptnre inch. .      .  1867 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .002633 

Beduction  in  diameter  at  point  of  mptnre do.  .       .  125 

Eednetion  in  area  after  mptnre,  per  cent  of  original  section 43.3 

Position  of  mptnre 1".5  from  neck 

Character  of  broken  ani^ace tine  silky,  cup  shaped 

Elongation  of  inch  s^tions ".13,  ".31',  ".12 
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No.  5728. 

Marks,  75-S. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Sacoessive 

Permanent 

set. 

Sacoeesire 

permanent 

•et. 

Bemarks. 

ToUl. 

Par  square 
incn. 

elongation 
per  inoh. 

Poundg. 
200 
1,000 
2.000 
4.000 
6,000 
8,000 
10,000 
12,000 
14,000 
14.800 
16, 000 
15,200 
14,  000 
14,200 
14,400 
14.600 
14,800 
15,000 
15,200 
15. 400 
15,600 
16.  000 
16,800 
17,600 
18. 400 
19,200 
20,000 
20,800 
21.600 
22,400 
2:*.  200 
23,610 

Poundt. 

1,000 

6,000 

10,000 

20,000 

80,000 

40,000 

50,000 

60,000 

70,000 

74.000 

75,000 

76,000 

70,000 

71,000 

72,000 

78,000 

74,000 

75,000 

76,000 

77,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112.000 

116.  000 

118,050 

Inch. 
0. 

.000133 
.000300 
.000633 
.001000 
.001333 
. 001667 
.002033 
.002367 
.0<»2467 
.002567 

Inch. 
0. 

.000133 
.000167 
.000333 
.000367 
.000333 
.000334 
.000366 
.000334 
.000100 
.000100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

, 

.000038 

.000088 

•  •••••  ..•••• 

.003733 

.004967 

.  00J)867 

.008000 

.009867 

.010333 

.010867 

.011433 

.012167 

.013333 

.017007 

.020500 

.024600 

.028333 

.0337 

.0397 

.0467 

.0567 

.0788 

.1133 

.001166 
.001234 
.000900 
.002133 
.001867 
.000466 

.000534 

.000566 

.000734 

.001166 

.003734 

. 003433 

.004100 

.003733 

.00.S367 

.0060 

.0070 

.0100 

.0216 



..••....•..■ 

••«..•.•••■•'■■..••■■«... 

1 

k 

; 

.0350 

General  summary. 

Tensile  strength  i>er  sqnare  inch  of  original  section IN>nnds..  118,060 

Elastic  limit  per  sauareinch  of  original  section do...    74,000 

Elongfition  per  inch  after  rupture inch..      .  1900 

Elongation  per  inch  under  strain  of  elastic  limit do...  .002487 

Reduction  in  diameter  at  point  of  rupture do...        .185 

Reduction  in  area  after  ruptare,  per  cent  of  original  section 46.3 

Position  of  rupture.... l".8fkt>m  neck 

Character  of  broken  surface fine  silky,  cap  shaped 

Elongation  of  inch  sections ".17,  ".30*,  ".10 
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No.  5729. 

Marks,  76. 

Diameter.  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


1 

Applied  loads. 

Elongation 
per  luch. 

SnoeeMire 

elongation 

per  inch. 

Fennanent 
•et. 

SacceeaiTe 
permanent 

Bet. 

Remarks. 

'    TotaL 

Per  aqnare 
inch. 

Pounds. 

200 

l,0UO 

2,000 

4.000 

6.000 

8.U00 

10,000 

12,000 

14,000 

15.000 

Pounds. 

1.000 
5.000 
10.000 
20,000 
30,000 
40,000 
50,000 
60.000 
70,000 
75,000 

71,000 

72.000 

73,000 

74.000 

75.000 

76,000 

77,000 

78,000 

79,000 

80,000 

84.000 

88,000 

92.000 

96,000 

100.000 

104,000 

108,000 

112,000 

U6,000 

117, 700 

Inch. 
0. 

.000133 
.000300 
.000633 
.000967 
.001800 
.00l6:i3 
.001967 
.002333 
.002.533 

.003733 

.004333 

.008667 

.009100 

.009367 

. 010333 

.OllUOO 

.011667 

.012600 

.013167 

.0167 

.0203 

.0233 

.0273 

.0323 

.0377 

.0444 

.0563 

.0767 

.1000 

Inch. 
0. 
.000133 

Inch, 
0. 
0. 

Inch. 
0. 

IniHal  load. 

.000167 
.0003.13 
.000334 
.000333 
.000333 
.0093.14 
.000366 
.000200 

.001200 
.000600 
.004334 
.000433 
.000267 
.000966 
.000667 
.000667 
.00U933 

u. 

Blaatio  limit. 

14,200 

LoadfelL 

14.400 

14,600 
14,800 
15,000 
15.200 
15,400 
15  600 
15,800 
16,000 
16,600 
17,600 
18.400 
19,200 
20,000 
20,800 
21,600 
22.400 
23.200 
23,540 

■  .•...•.....    ............ 

............    ............ 



.000567 
.003533 

^ 

.0036 

.0030 
.0040 
.0050 
.0054 
.0067 
.0119 
.0204 

.0233 

Tensile  atrengtb. 

1 

General  summary. 

Tensile  ntrength  per  aqnare  inch  of  original  section pounds..  117,700 

Elastic  limit  per  Bouare  inch  of  origiuau  section do...    75,000 

Slongation  per  inch  after  ruptare inch. .      .  1867 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  002533 

Sedoction  in  diametor  at  point  of  rnptnre do. . .       .  135 

Redaction  in  area  after  rapture,  per  cent  of  original  section 46.2 

Position  of  rnptnre 1".3  from  neck 

Character  of  broken  surface fine  silky,  cap  shaped 

Kloncatiottof  inch  seetiona ".18,  ".28*.  ".lo 
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BIFLE-BARREL   STEEL,  .30-CALIBER. 


Sanderson-English. 

No.  6730. 

Marks,  77. 

Diameter,  ".505. 

SectioDal  area,  .20  square  iDch. 

Gauged  length,  3''. 


Applied  loads. 


Total. 


Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8.000 

10,  000 
12,000 

11,000 

11,  »X) 
11, 400 
11,600 
11,800 
12,000 
12,200 


12,400 

12. 600 

12,800 

I'A.  200 

13,600 

14.000 

14.400 

15.  200 

16,000 

16.400 

16,800 

17,200 

17.600 

18,000 

18, 130 

Per  Muare 
incn. 


Povnds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
00,000 

55,000 
66,000 
57.000 
58,000 
59,000 
60, 000 
61.  000 
62, 000 
63,000 
64,000 
66,000 
68,000 
70,000 
72,000 
76.000 
80,000 
82,  000 
84,000 
86.  000 
88,000 
90,000 
90,650 


Elongation 
per  inch. 


Inch. 
0. 

. 000133 
.000300 
.000667 
.001000 
.  001367 
.001700 
.002067 

.  002933 

.  016000 

.0ia'>67 

. 017033 

.  017833 

. 018767 

.019733 

. 020733 

.0220 

.0233 

.  0257 

.0287 

.0313 

.0353 

.0423 

.0520 

.0580 

.0667 

.0800 

.  0933 

.  1233 

.1500 


SuocessiTe 

elongation 

per  inch. 


Inch. 
D. 

. 000133 
.  0:)0167 
.  000367 
.  000333 
. 000367 
.000333 
.000367 

.000866 

. 013067 

. 000567 

. 000466 

.  000800 

.000934 

.  000966 

.001000 

.  001267 

.0013 

.8024 

.  0030 

,0026 

.0040 

.0070 

.0097 

.0060 

.0087 

.01:13 

.0133 

.  0300 

.0267 


Permanent 
set. 


Inch. 


0. 
0. 


SncoeasiTe 

permanent 

aet 


Inch. 


0, 


Bemarks. 


Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 

Elongation  of  inch  sf^c- 
tions  under  maxi  mum 
stress,  ".16,  ".17, 
".15. 


Genei'al  summary. 

Tensile  strength  per  square  inch  of  orisinal  section pounds . .    90, 650 

Elastic  limit  per  souare  inch  of  original  section do. . .     60, 000 

Elongation  per  inch  after  rupture inch . .      .  2:^00 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002067 

Reduction  in  diameter  at  p«»int  of  rupture do. . .        .115 

Seduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rupture 1".23  ftnom  neck 

Character  of  broken  surface silk  v,  interspersed  with  tine  granulation :  cup  shaped. 

Elongation  of  inch  sections 1 ".23,  ".31*,  ".16 


KIFLE-BARREL   STEEL,  .30-CALIBEB. 
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SAin)£RSON-AMEBIGAN. 

Fo.  5731. 

Marks,  S-1. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
permch. 

SocoewiiTe 

1 
«_ * '  SacceMive 

Kemarks. 

1 

Tolal. 

Per  Boaare 
inch. 

elongation   '^«™»"''"'  peniianent 
per  incb.           ■^**               set. 

Povndt. 

200 

l.UM) 

2.000 

4.000 

6.000 

8.000 

10,000 

12.  (K)0 

13.000 

13. 200 

13.400 

12,4<K) 
12,600 
12.800 
13. 000 
13.200 
13, 400 
13,600 
13.H00 
14,000 
14.400 
14.K00 
i5.200 
16,000 
16.800 
17,600 
18.400 
19.200 
20.000 
20,800 
21,600 
22.000 
22,400 
22,790 

Pound$. 
1,000 
5,000 
10,000 
20,000 
30.000 
40.000 
50.000 
60.000 
65.000 
66,000 
67.000 

62,000 

63,000 

64.000 

65.000 

06.  (NX) 

67.000 

68,000 

69,000 

70.000 

72,<iO0 

74.000 

76.000 

80.000 

84.000 

88.000 

92.000 

96.000 

100. 000 

104,000 

108,000 

110.  COO 

112.000 

113,950 

Inch, 
0. 
.000133 
.000333 
.000633 
.001000 
.  001333 
.001667 
.002033 
.  0U2267 
.  002:100 
. 002333 

.003767 

.004500 

.('06667 

.009167 

.000667 

.010333 

.010800 

.  011433 

.012067 

.013600 

.014667 

.016000 

.019433 

.  022000 

.026.HX) 

.021'r»67 

.0350t>0 

.0400 

.0477 

.0583 

.0667 

.0800 

.1233 

Inch. 
0. 

.000133 
.000200 
.000300 
. U00307 
.000333 
.000334 
.000366 
.  000234 
.  0iKH>33 

.uouo;i3 

.001434 
.  iHH)T.a 
.002167 
.002500 
.  01Hi.">00 
.000<iti6 
.000467 
.0006:t3 
.000634 
. 001533 

Inch.            Inch. 
0.                   0. 
0.                

1 

Initial  load. 

0.                

Elantic  limit 

Load  felL 

. 

••«••••••«••     ■•••■•••«••■ 

.001067 
.00i3:t3 
.003433 
.  002.*»67 

.004000 
.  00:{0(i7 
. 005333 
.0050 
.  0077 
.01(6 
.0084 
.  0133 
.0433 

>*«*aaBaa>a>        ■••■••■••>«• 

Tensile  streDgtb. 

1 

General  summary. 

Tensile strengtb  per  sqnare  incb  of  orlffinal  section pounds..  113,950 

Elastic  li mit  per  aq  uare  inch  of  original  section do ...    67,  ooo 

JBIongatioD  per  incn  after  rupture inch..      .  17«)7 

Blongation  per  inch  under  strain  at  elastic  limit do. . .  .  002333 

Bad  action  in  diameter  at  point  of  rupture do . . .        .  085 

Keduction  in  area  after  mptuxe,  per  cent  of  original  section 30. 7 

Position  of  rupture 1".4  from  neck 

Character  of  broken  surface fine  silky,  cup  Hhaped 

Elompatioo  of  inch  sections ".16,  ".26*,  ".11 
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RIFLE-BARREL   STEEL,  .30-GALIBEB. 


From  Forged  Form  for  Barrel. 


No.  5752. 

Marks,  A  L 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

200 

1, 000 

2,000 

4,000 

0.000 

8.000 

10.000 

12. 000 

13,000 

14.  (K)0 

14. 200 

14.400 

14.  <;oo 

14.  800 
15,000 

15, 200 

15,400 
15  800 
16.  600 
16.000 
16. 400 
16,800 
17,200 
17.000 
18,000 
18. 400 
19,  200 
20,000 
20,800 
21,600 
22.400 
2:{,200 
23,790 


Per  i»n  nare 
Incu. 


Poundt. 
1.000 
5,000 
10,000 
20,000 
80.000 
40,000 
50.000 
60,000 
65.000 
70.000 
71.000 
72.000 
73,000 
74,000 
75,000 

76.000 

77.000 

78.000 

79, 0(»0 

80.000 

82,000 

84,000 

86,000 

88.000 

90,000 

92,000 

96,000 

100,000 

104.000 

108, 000 

112.000 

116.000 

116, 950 


Eloneation 
per  Inch. 


Inch. 
0. 
.000100 
. 000300 
.000600 
.000933 
.001267 
.001633 
.001967 
.002100 
.002300 
.002333 
.  002367 
.002400 
.002433 
.002467 
.002533 
.003667 
.004433 
.005667 
.006667 
.007867 
. 010400 
.011833 
.  013787 
.015.700 
. 017467 
. 019433 
. 023767 
. 028867 
.  0:M067 
.041000 
.0500U0 
.0633 
.1100 


Saocessive 

elongation 

per  inch. 


Inch. 
0. 

.000100 

.  000200 

.000300 

.  0003:{3 

.  00U:{34 

.000366 

.000334 

. 000133 

.000200 

.0<N)033 

. 000034 

.000033 

.000033 

.000U34 

.000066 

.001134 

.000766 

.001234 

.001000 

.001200 

.  002.733 

.  001433 

.  001934 

.  001731 

.001967 

.001066 

. 004334 

.005100 

. 005200 

.006933 

. 000000 

.0i:i3 

.0467 


Permanent  SuoceMlve 
rlf  permanent 
^^'  set. 


Inch, 


0. 
0. 


Inch. 


0. 


Remarka. 


0. 


Inltdal  load. 


Elaatio  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  118,050 

Elastic  limit  per  square  inch  of  original  section do. . .    75, 000 

Elongation  per  inch  after  rapture inch..      .1767 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .002467 

Keduction  in  diameter  at  point  of  rupture do...       .155 

Keduotion  in  area  after  rupture,  per  cent  of  original  section 51.0 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface fine  silky,  dark  gray,  serrated  edges 

Elougation  of  inch  sections ".3o*,  ".14,  ".00 


RIFLE-BARREL   STEEL,  .30-CALIBER. 
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From  Forged  Form  fob  Barrel, 


No.  5753. 

Marks,  A  I. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch* 

Gaaged  length,  3". 


Applied  loads. 


Total. 


Poundi. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

12.000 

13,000 

14,000 

14,200 

14,400 

14,600 

14,800 

15.000 

15,200 

15.400 

15,800 

15.800 

16,U00 

16,200 

16,400 

16,600 
16,800 
17,000 
17,200 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
21,940 


Per  square 
invQ. 


Poundi. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 
69.000 
70,000 
71,000 
72.000 
73,0U0 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81.000 
82,000 

83,000 

84,000 

85,000 

86.000 

88,000 

92.000 

96,000 

100,000 

104,000 

108,000 

106,700 


Etoneation 
permch. 


0. 

.000133 
.00U3U0 
.000633 
.000067 
.001300 
.001667 
.002000 
.002167 
.002367 
.002367 
.002400 
.002467 
.002500 
.002533 
.002567 
.002600 
.002633 
.002700 
.002733 
.002767 
.002800 

.014667 

. 0157»3 

.016600 

.017867 

.020500 

.027067 

.032833 

.041500 

.050667 

.0700 

.1133 


Successive '  pemument 
elongation  •"''"^v*""" 
per  inch. 


Inch. 

0. 

.000133 
.000167 
.000333 
.000334 
.000333 
.000367 
.000333 
.000167 
.000200 

0. 

.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 

.011867 
.001066 
.  000867 
.001267 
.002633 
.006567 
.005766 
.008667 
.009167 
.019333 
.0133 


Inch. 


0. 
0. 


Saccessive 

permanent 

set. 


Bemarks. 


Inch. 


0. 


0. 


Initial  load. 


Elastic  limit. 
LoadfeU. 


Tensile  strength. 


General  Bummary, 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..  109,700 

Elastic  limit  per  sqnare  inch  of  original  section do  ..    82,000 

Elongation  per  incn  after  rapture inch..      .  1833 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002800 

Reduction  in  diameter  at  point  of  rupture do. . .        .125 

Kednction  in  area  after  rupture,  percent  of  original  section 43.3 

Position  of  rapture 1".  23  from  neck 

Choracter  of  broken  Hurface ilne  silky,  dark  gray,  irregular  surface 

Elongation  of  inch  sections ".23*,  ".2i*,  ".10 
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EIFLE-BARREL   STEEL,  .30-CALIBEE 


No.  5763. 

Marks,  S. 

Diameter,  ".505, 

Sectional  area,  .20  square  incb. 

Gauged  length,  3'^ 


Applied  loads. 


TotaL 


Pounds. 

200 

1,000 

2,000 

4.000 

6.000 

8,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

15,200 

14,600 
14, 800 
15,000 
15.  200 
15.600 
IH.OOO 
lO.HOO 
17,600 
18,400 
11).  200 
20.000 
20,  800 
21.600 
22. 400 
23, 200 
24, 000 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20, UOO 
30,000 
40.000 
50.000 
55,000 
60,000 
65,000 
70.000 
75,000 
76,000 

73,000 

74,000 

75,000 

76,000 

78.000 

80.000 

84.000 

88.000 

92, 000 

96.000 

100,  UOO 

104.  UOO 

108,  000 

112.  OOO 

116,000 

120,  000 


P«^  »"<^'*-       perlnch. 


Inch. 
0. 

.000133 
.000300 
.000633 
.001000 
.  001333 
. 001700 
.001«67 
. 002033 
. 002233 
. 002400 
.002600 
.002667 

.  007667 
.009600 
.010167 
.011067 
.012267 
.  013467 
.016>:)33 
.  0201B3 
.  023767 
. 027833 
.  032167 
. 037333 
.043500 
.051500 
.0667 
.1067 


Inch. 


0. 


.000133 
.000167 
.000338 
.000367 
.000333 
.000367 
.000167 
.  000166 
.000200 
.000167 
.000200 
.000067 

.005000 
.  001033 
.0005G7 
.  OOOiHM) 
.001200 
.  001200 
.  003466 
.  003200 
. 003634 
.  004066 
. 004334 
.005166 
.006107 
.008000 
.0152 
.0400 


Fermaneut 
set. 


0. 
0. 


Inch. 


Snccessire 

permanent 

set. 


Inch. 


0. 


.000033 


.000033 


.000033 


Remarks. 


Initial  load. 


0. 


Elastic  limit 
Load  fell. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds..  120,000 

ElaAtic  limit  per  sqnare  inch  of  original  section do...    75,000 

Elongation  per  inoii  after  rupture inch..      .  1733 

Elongtition  per  inch  under  strain  at  elastic  limit do...  .002600 

Reduction  iu  diameter  at  point  of  rupture do...        .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture 1  ".66  from  neck 

Character  of  broken  surface fine  silky,  trace  of  grannlatinn 

Elongation  of  inch  sections ".11,  ".2C*,  ".12 


f 


RIFLE-BAHREL   STEEL,  .30-CALIBEE. 
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No-  577C 

Marks,  78. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  Icwds. 


Total. 


PoundB. 

200 

1,UU0 

2«U00 

4.UU0 

6,u00 

8.000 

10.000 

11,000 

12,000 

13,000 

14,000 

14.2UO 

13.600 
13,600 
14.WJ0 
l4,40O 
14.8UU 
15, 2U0 
15,600 
16.000 
16,800 
17,6O0 
18,4O0 
19,200 
2U,(iO0 

20,  duo 

21,600 
22,400 
24.280 


Per  BQoare 
inch. 


Found: 
1,000 
5,000 

io,o6o 

20.000 
30.  (MM) 
40,000 
50,000 
55.000 
60,000 
66,000 
70.000 
71.000 

68.000 

69.000 

70,000 

72,000 

74.000 

76,000 

78,000 

80.000 

84,000 

88,000 

92,000 

96,000 

100,000 

104.  UOU 

108.  OUO 

112.000 

116,400 


Eloiintion  SjJOoessiTe 


per  uch. 


Inek, 
0. 

.000100 
.000300 
.000633 
.000967 
.001300 
.001633 
.001800 
.001967 
.  002133 
.002333 
.002833 

.003300 
.006100 
.008033 
.009333 
.01U833 
.012000 
.013667 
.015167 
.018333 
.022000 
.02.5667 
.030067 
.035100 
.041000 
.0480U0 
.  05'J833 
.llUO 


per  ineh. 


Inch. 
0. 

.000100 
.000200 
.000333 
.0U03:{4 
.000333 
.000333 
.000107 
.000167 
.000166 
.000200 
.000500 

.000467 
.002800 
.001933 
.001300 
.001500 
.001 167 
.001667 
.001500 
.003166 
.003667 
. 0OJ667 
.0U4-100 
.  00.>U33 
.005900 
.OOTOUO 
.Olia'M 
. 050107 


Pemumeiit 
•et. 


Sacceasire 

pemuuaent 

•et. 


0. 

0. 


Ifieh. 


Renurkt. 


Ineh. 


0. 


0. 


0. 


Initial  IomL 


ElMtio  limik 
LoadfeU. 


Tensile  strengtb. 


General  summary. 

Tensile  strength  per  square  inch  of  orisinal  section pounds..  116,400 

Elastic  limit  per  square  inch  of  origlDu!  section do...    70,000 

Elongation  per  inch  after  rupture inch . .      .  1900 

Kiougation  per  inch  nnder  strain  at  elastic  limit do...  .002333 

Heduction  io  diameter  at  point  of  rupture do. ..       .  145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  uf  rupture 1".5  from  neck 

Character  of  broken  8urface fine  silky,  cup  shaped 

Elongation  of  inch  sections ".U,  ".32%  ".14 
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RIFLE -BARREL   STEEL,  .SO-CALIBER. 


No.  5786. 

Marks,  79. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Poxmdt. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

1U,000 

12,000 

13,800 

11,400 
11,600 
11,800 
12.000 
12,200 
12,400 
12,600 
12,800 
13,200 
13,600 
14,000 
14,400 
15,200 
16,000 
16, 800 
17,600 
IB.  400 
10, 200 
20,000 
20, 330 


Per  Bouare 
incn. 


Elongation 
per  inch. 


FoufiiU. 
1,000 
5,000 
10, 000 
20,000 
30,000 
40,000 
50,000 
60,000 
64,000 

57,000 
58,000 
59,000 
60,000 
61.000 
62,000 
63,000 
64,000 
66.000 
68,000 
70,000 
72,000 
76, 000 
80,000 
84, (M)0 
88,000 
92,  000 
06,000 
100, 000 
101. 650 


Inch, 
0. 
.000100 
.000300 
.000633 
.000967 
.001338 
.001667 
.002033 
.002167 

.003833 

.008400 

. 010200 

.  010833 

.011633 

.012267 

.012833 

.013833 

.016733 

.  017367 

.  019733 

.  021667 

. 025833 

.031600 

.  037400 

.043667 

.053833 

.063000 

.0967 

.1433 


SacceBsive 

elongation 

per  inch. 


Inch, 
0. 

.000100 
.  000200 
.000333 
.000334 
.000366 
.000334 
.000366 
.  000134 

.001166 
.005067 
.001800 
. 00U633 
.  000800 
.  000634 
.  000566 
.001000 
.001900 
.  001034 
.002366 
.001934 
. 004166 
. 005767 
. 005800 
. 006207 
.010106 
.  0(>9167 
.0337 
.0466 


Permanent 
set. 


Inch. 


0. 

0. 


Successive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


0. 


Elastic  limit 
LoadfelL 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds. .  101, 650 

Elastic  limit  per  so  nare  inch  of  originu  section do. . .    04, 000 

Elongation  per  incn  after  rupture inch. .      .  2287 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002167 

Bed  notion  in  diameter  at  point  of  rapture do. . .       .  135 

Re<luction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture 1".7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inohaeotiona ".15,  ".38%  ".15 


RIFLE- BARBEL    STEEL,  .80-CALIBER. 


127 


No.  5805. 

Marks,  78. 

Diameter,  ^'.505. 

Sectional  area,  .20  sqaare  iDch. 

Gauged  length,  3'^ 


Applied  loads. 


!»*-•    I^"i„'a?'" 


Pounds. 

200 

1,000 

2.000 

4,000 

6,000 

8,000 

10,000 

11.000 

12.000 

13.000 

13,800 

14,000 

13,000 
13.200 
13. 400 
13,000 
13.800 
14,000 
14.400 
14.800 
15,200 
15.600 
16,000 
16,800 
17.600 
18,400 
19,200 
20.000 
20.800 
21.600 
22,240 


Pounds. 

1,000 
6, 00  J 
10,000 
20,000 
80,000 
40,000 
50,000 
55,000 
60.000 
65,000 
60.000 
70.000 

65.000 

66,000 

67.000 

68,000 

60.000 

70.000 

72,000 

74.000 

76,000 

78,000 

80,000 

84.000 

88,000 

02«000 

96,000 

100.000 

104.000 

108,000 

Ul,200 


Elonf^ation 


Snoc«mive 
eloDffation 


per  inch.       per  inch. 


Inch, 

). 

.000100 
.000267 
.000633 
.000933 
.001267 
.001600 
.001767 
.0(11933 
.002133 
.002300 
.003000 

.003333 

.004000 

.008000 

. 010367 

.011000 

.  011500 

.013000 

.014667 

.  016167 

.017767 

.020300 

.024000 

.028667 

.033333 

.039833 

.047500 

.0600 

.0800 

.1367 


Permanent 
eet. 


0. 
0. 


Inch. 


Soooeaaive 

permanent 

set. 


Remarks. 


Jneh. 


Initial  load. 


0. 


Inch. 
,0 

.000100 
.000167 
.000368 
.000300 
.000334 
.000333 

.000167  ! ' ' 

.000166   ' 

.0(K)200  I 

.000167  ; Elastic  limit. 

.000700  , 

Load  fell. 
.000333  

.wmen    

.004000 

.002367 

.000633 

.000500 

.001500 

.001067 

.001500 

.001600 

.002533 

.003700 

.004667 

.004666 

.006500 

.007667 

.0125 

.0200 

.0567 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  11 1. 200 

Elastic  limit  per  square  inch  of  origf  nal  section do . . .    69, 000 

Elongation  per  inch  after  rapture inch. .      .  2133 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002300 

Eedoction  in  diameter  at  point  of  rupt are do . . .        .145 

Keduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'Mi,  ".86*,  ".14 
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KIFLE-BAUREL   STEEL,  .30-CALIBEB. 


No.  6831. 

Marks,  78-2. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  Z". 


Applied  loads. 

EloDcatlon 
per  luch. 

Successive 

elougation 

per  iocb. 

Permanent 
set. 

Successive 

Remarks. 

Total. 

Per  square 
incn. 

permanent 
set. 

Poundi. 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

10,000 

11,000 

12.000 

14,000 

14,200 

13,400 
13,600 
13,800 
14,000 
14, 200 
14.  400 
15. 200 
16.000 
16.  800 
17,600 
18,400 
19.200 
20,000 
20,800 
21.600 
23,620 

Pottndt. 
1,000 
6.000 
10,000 
20.000 
30,000 
40,000 
50,000 
55.  000 
60.000 
70,000 
71,000 

67,000 

68,000 

60.000 

70,000 

71.000 

72.  OUO 

76,000 

80,000 

84,000 

88.000 

92,000 

90,000 

100.000 

104,000 

108,000 

118,100 

Inch. 

0. 
.000100 
.  000267 
.000600 
.000933 
.001300 
.001667 
.001867 
.  002033 
.002400 
.002433 

.  003733 
.005067 
.007667 
.  000500 
.OlOUOO 
.010367 
. 013767 
.  016800 
.019607 
.023733 
.026833 
. 032000 
.  036333 
.  041833 
.  051667 

Inch. 
0. 
.000100 

Inch, 

0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Load  feU. 

.000167 
.000333 
.000333 
.  0UO367 
.000367 

\ 

0. 

.000200 
. 000166 
.  000367 

.000033 

.001300 
.0013.14 
.002000 
. 001833 







. 000500 
.000367 
. 003400 

.  oo:«i33 

. 002867 

. 

\',,,\ .".... 

, 



.004066 

.  ou:noo 

' 

. 005167 
.004333 
.005500 
.009834 

1 

1           

1 

Tensile  strength. 

1                        ! 

General  summary . 

Tensile  strength  per  sq uare  inch  of  original  section pounds . .  118, 100 

ElaHtio  limit,  per  Hquare  iuch  of  original  section do...    71,(K)0 

Elongation  per  i och  after  rupture inch . .      .  1700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002433 

Reduction  in  diainet-er  at  point  of  rupt nre do. . .        .  126 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Vi  181 1  iou  of  rii  i»t  ure ». 1"  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".29*,  ".13,  ".00 


bifle-barrel  steel,  .so-galibeb. 
Babbbl  Steel. 
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No.  5872. 

Marks,  78. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Blonntion 
permeh. 

SaeoMsive 

donntion 

perlnch. 

SnooeMiTe 

pemumeiit 

set. 

BemarkB. 

TotaL 

PerMQAre 
inch. 

Pounds. 
200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

11,000 

12.000 

13,000 

14,000 

14,200 

14,400 

13,600 

13,800 

14,000 

14,200 

14.400 

14.800 

15.200 

15.600 

16,000 

16.800 

17,600 

18.400 

19,200 

20,000 

20,800 

21,6001 

22,400 

23,200 

23,610 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
56,000 
60.000 
65,000 
70,000 
71,000 
72.000 

68,000 

69,000 

70,000 

71,000 

72,000 

74,000 

76.000 

78,000 

80,000 

84,000 

88,000 

02,000 

96,000 

100,000 

104,000 

106,000 

112,000 

116,000 

118,050 

Inch. 
0. 

.000100 
.000333 
.000600 
.000967 
.001300 
.001667 
.001800 
.002000 
.002133 
.002333 
.002867 
.002833 

.003167 

.004600 

.009838 

.000533 

.000900 

.011500 

.012833 

.014100 

.015038 

.019767 

.022367 

.026333 

.080700 

.036267 

.012833 

.0£0333 

.050667 

.0800 

.1800 

JndL 
0. 

.000100 
.000238 
.000267 
.000367 
.000888 
.000867 
.000183 
.000200 
.000188 
.000200 
.000034 
.000466 

.000834 

.001433 
.004788 
.000200 
.000367 
.001600 
.001433 
.001167 
.001888 
.003884 
.002600 
.003966 
.004367 
.005567 
.006066 
.007000 
.010334 
.020383 
.0400 

IndL 
0. 
0. 

IndL 
0. 

TnitialloAd. 

BiMtie  limit 
LoadfeU. 

Tensile  strength. 

0. 

1 

1 

Oenaral  tummary. 

Tensile  strength  per  sqnara  inch  of  orisinsl  section pounds..  118,060 

Elsstie  limit  per  sqiuure  inch  of  originiu  section do...    71,000 

Elongation  per  itton  after  mptore inch..      .1867 

BUmgation  per  inch  under  s&ain  at  elastio  limit do...  .002367 

Redaction  in  diameter  at  point  of  mptnre do...       .115 

Bednction  in  area  after  rapture,  per  cent  of  original  section 40.8 

Position  of  rapture l."21  from  neck 

Cbsracter  of  broken  surface fine  silky,  cup  shaped 

BUmgation  of  inch  sections ".12,  ".a*,  ".n* 

H.  Doc.  143 9 
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bifle-babbel  steel,  .30-calibeb. 
Babbel  Steel,  Bolled  (fbom  butt). 


No.  6873. 

Marks,  78  F. 

Diameter,  ".505. 

Sectaonal  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

EloDffaUon 
per  inch. 

Suooeulve 

elongation 

perlnoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  aqnare 
inon. 

Pound*. 
200 
1,000 
2,000 
4,000 
6,000 
8.000 
10,000 
10,200 
10.400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,600 
14.400 
15,200 
16,000 
16,800 
17.600 
18,400 
19,200 
20,000 
20,800 
20,840 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
104,200 

Inch. 
0. 

.000067 
.000267 
.000600 
.000933 
.001267 
.001683 
.001700 
.005388 
.007067 
.007700 
.008300 
.008933 
.009500 
.010000 
.010733 
.011667 
.012933 
.014167 
.017833 
.020500 
.024000 
.028600 
.032333 
.037500 
.045000 
.054767 
.067667 
.1100 
.1267 

Inch. 
0. 

.000067 
.000200 
.000333 
.000333 
.000334 
.000366 
.000067 
.003633 
.001734 
.000638 
.000600 
.000638 
.000567 
.000500 
.000738 
.000934 
.001266 
.001234 
.003166 
.003167 
.003500 
.004600 
.008783 
.005167 
.007500 
.009767 
.012900 
.042333 
.0167 

Ineh, 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

*    '"*  ** 

*  * 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  104^200 

Elastic  limit  per  square  inch  of  oiiginalsection do...    51,000 

Elongation  per  incn  after  rupture inch..      .1667 

Elongation  per  inch  under  strain  at  elasticlimit do...  .001700 

Bedactionin  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture l."ftomneck 

Character  of  broken  surface fine  granular,  silky  centw 

Elongation  of  inch  sections ^..  ."11,."16|."28* 


biflb-babrel  steel,  .do*calxb£b. 
Beaked  Barbel. 
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No.  5876. 

Marks,  78. 
Hollow  Bpecimen. 
Exterior  diameter,  ^'.588. 
Diameter  of  bore,  ''.300. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3''. 


Applied  loftdt. 

Eloneatioii 
per  Inch. 

SncoesBive 

Permanent 

Mt. 

Sncceesive 
permanent 

set. 

Bemarks. 

Total. 

Pereaoare 
inch. 

elongation 
per  inch. 

Poundt. 
200 
1,000 
2,000 
4.000 
8,000 
7,800 

8,000 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,400 

10,800 

11,200 

11,600 

13.000 

12,400 

12,800 

18,200 

13,000 

14,400 

15,200 

16,000 

16,800 

17,600 

18,400 

18.i»20 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30.000 
38,000 

40,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
52.000 
54,000 
56.000 
58,000 
60,000 
62,000 
64.000 
66,000 
68.000 
72,000 
76,000 
80,000 
84,000 
88,000 
92.000 
82,600 

Inch. 

0. 

.000067 
.000800 
.000667 
.001033 

Ineh, 
0. 

.000067 
.000233 
.000367 

Inch. 
0. 

0. 

Inch. 
0. 

Initial  load. 

Elaatic  limit,  approxi- 
mate.   Not  well  de- 
fined. 

Tensile  strength. 

.000366 

.001467 

.001867 

.002200 

.002400 

.002067 

.004833 

.006607 

.011333 

.012400 

.014000 

.015883 

.017607 

.0196«7 

.022038 

.024333 

.026483 

.031838 

.038000  - 

.045000 

.065667 

.073167 

.111667 

.147383 

.000434 
.000400 
.000833 
.000200 
.000567 
.001366 
.002334 
.004666 
.001067 
.001600 
.001838 
.001834 
.002000 
.002806 
.003300 
.002100 
.005400 
.006167 
.007000 
.010667 
.017500 
.038500 
.085666 

.000200 
.000400 

.000200 
.000200 

a 

■•••••••«••• 

General  summary. 

Tensile  strength  per  square  inob  of  original  section ponnds..  02,600 

Slaatic  limit  per  square  inch  of  original  section  (approximate) do...  39,000 

Elongation  per  inon  after  roptore inch..    .2167 

Bed  action  in  diameter  at  pomt  of  mptore  (exterior) do...     .118 

Position  of  rapture • • l".4ftomneck 

Cbaraeter  of  broken  surface silky 

Ehmgation  of  inch  sections ".14,  ".81*.  ".20 
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BIFLE-BARREL   STEEL,  .30-CALIB£a 


Beamed  Barbel. 


ITo.  5877. 

Marks,  78. 
Hollow  Hpecimoii. 
Exterior  diameter,  '^588. 
Diameter  of  bore,  ".300. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3". 


Applied  loads. 


Total. 


Puunda, 
200 
1,000 
2,000 
4.000 
6,000 
7.000 
7,200 
7,400 
7,600 
7.800 
8,000 
8,200 
8.400 
8,600 
8,800 
9,000 
0.200 
9,400 
9,600 
9,800 

10.000 
10,200 
10,400 
10.600 
10,800 
11.000 
11.200 
11,400 
11,600 
11.800 
12,000 
12,400 
12,800 
13,200 
18.600 
14.400 
15.200 
16.000 
16,800 
17.600 
18,400 
10,200 
19,840 


Per  square 
inco. 


Poundi. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
86,000 
37,000 
88,000 
80,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 

50,000 
51,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66,000 
68,000 
72,000 
76,000 
80,000 
84.000 
88,000 
92,000 
96.000 
99,200 


Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001233 
.001267 
.001883 
.001333 
.001367 
.001400 
.001500 
.001567 
.001633 
.001667 
.001700 
.001733 
,001767 
.001833 
.001033 

.001967 
.002033 
.002067 
.002200 
.002367 
.003033 
.005000 
.006600 
.  013100 
.013533 
.014267 
.015667 
.017167 
.018033 
.020667 
.025333 
.029667 
.035667 
.042107 
.061667 
.063067 
.084000 
.143333 


Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000233 
.000034 
.000066 
0. 

.000034 
.000033 
.000100 
.000067 
.000066 
.000034 
.000038 
.000033 
.000034 
.000066 
.000100 

.000034 
.000066 
.000034 
.000133 
.000167 
.000666 
.001967 
.001600 
.OOOT'OO 
.000433 
.000784 
.001600 
.001300 
.001766 
.001734 
.004666 
.004834 
.006000 
.006500 
.009500 
.011400 
.020933 
.050333 


Permanent 
set. 


Inch, 


0. 
0. 


0. 


.000183 


.U00200 


Saooeasive 
ponnanent 

set. 


Inch. 


0. 


.000138 


.000067 


.000300 


.000100 


.001167  .000867 


Bemafks. 


Initialload. 


No  wall-defined  elastic 
limit. 


Sapid  stretcblng  be- 
ipna. 


Tensile  strength. 


General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  09,900 

Blasticlimit  per  sqoare  inch  of  original  section not  well  defined 

Elongation  per  inon  after  rapture inch..    .3100 

Bedaction  in  diameter  at  point  of  rapture  (exterior) do...      .128 

Position  of  rapture 1".7  from  neck 

Character  of  DToken  surface finesllkT 

ElongatioiL  of  inch  sections ".16,  ".86*,  "JB 


BIFLE-BABBEL   STEEL,  .30-CALIBEB. 
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Beamed  Babbex.,  Oil  Tempebed. 


So.  5878. 

Marks,  78  T. 
Hollow  speeimeD. 
Exterior  diameter,  ^'.588. 
Diameter  of  bore,  '^300. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3'^ 


Applied  loads. 

EloDsation 
peruich. 

Saooaasive 

elongation 

parlnch. 

Pennanent 
aet. 

SncoeaalTe 

permanent 

aet. 

fiemarka. 

ToUL 

Peraaaare 
inch. 

Poundg. 
200 
1,000 
2,000 
4,000 
6.000 
7.000 
7,200 
7,400 
7.600 
7,800 
8,000 
8,200 
8,400 
8,000 
8,800 

9,000 
9,200 
9.400 
9.600 
*      9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12.000 
12,400 
12.800 
13,200 
13,600 
14,400 
15,200 
16,000 
16,800 
17.600 
18,400 
19,200 
20,000 
20,380 

Pound*, 
1.000 
5,000 
10,000 
20.000 
80,000 
85,000 
36,000 
87.000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 

45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
53,000 
54,000 
56,000 
56,000 
57,000 
68,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92.000 
96,000 
100,000 
101.900 

IndL 
0. 

.000100 
.000900 

.000667 
.001000 
.001288 
.001233 
.001300 
.001333 
.001383 
.001367 
.001483 
.001583 
.001600 
.001667 

.001700 
.001867 
.001967 
.002167 
.002433 
.002800 
.009038 
.003267 
.003633 
.003867 
.004167 
.004667 
.004988 
.005167 
•006638 
.005088 
.006600 
.007300 
.008038 
.008967 
.010833 
.018400 
.016167 
.019200 
.024000 
.028333 
.035833 
.048000 
.0667 

Inch, 

0. 

.000100 
.000200 
.000367 
.000333 
.000233 

0. 
.000067 
.000033 

0. 

.000034 
.000066 
.000100 
.000067 
.000067 

.000038 
.000167 
.000100 
.000200 
.000286 
.000867 
.000283 
.000284 
.000366 
.000284 
.000800 
.000600 
.000266 
.000234 
.000466 
.000300 
.000667 
.000709 
.000738 
.000984 
.001866 
.002567 
.008767 
.008038 
.004800 
.004833 
.007500 
.012167 
.0187 

Ind^. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Ko  well-defined  elastic 
Umit. 

Rapid  atretohing  be- 
gina. 

Tensile  strength. 

.000038 
.000083 

.000038 
0. 

.000067 

.000034 

.000267 

.000200 

.001033 

.000766 

, 

........«.>•,          .•••■•• 

""/.[           1     

, 

............ |............ 

........... .i.. «•.■.•••.. 

1^ 

1 

I 

••••••••••••[•••'•"•••••• 

1 

••••••■•••■■^••••••■••••« 

1 

General  Bumtnarjf. 

Tenaile  atrength  per  aqiiare  inch  of  original  aeotion pounds..  101,900 

ElaatiA  limtt  per  aqnare  inch  of  originu  aection not  well  defined 

Elongation  per  inoA  alter  niptnre inch..     .0667 

Bednotioii  in  diameter  at  pout  of  mptnre  (exterior) do...       .088 

Position  of  mptnra ".15  from  neclc 

Character  of  broken  aurfaoe • finegranolar,  65  per  cent;  silky,  85  percent 

EkngatioD  of  inch  seoUona ".17*.  ".02.  ".01 
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rifle-barrel  steel,  .36-calibeb. 
Beamed  Barbel,  Oil  Tempered. 


No.  5879. 

Marks,  78  T. 
Hollow  specimen. 
Exterior  diameter,  ''.588. 
Diameter  of  bore,  ''.300. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Snccessive 

Permanent 
aet. 

Sucoeeaire 

permanent 

aet. 

fiemarks. 

Total. 

Per  aqnare. 
inoh. 

elongation 
per  Inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,200 

8,400 

8.600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10.400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000. 

12, 400 

12,800 

13,200 

13,600 

14,400 

15,200 

16,000 

16,800 

17,600 

18,400 

19, 120 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52.000 
63,000 
54,000 
55.000 
56,000 
67.000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
95,600 

Ineh. 
0. 

.000067 
.000267 
.000567 
.000900 
.001067 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001633 
.001700 
.001733 
.001767 
.002033 
.011633 
.  012000 
.  0126G7 
.  013667 
.015000 
,016067 
.017667 
.019733 
.022833 
.024333 
. 029667 
.036000 
.042667 
.052000 
.065833 
.088333 

Inch. 
0. 

.000067 
.000200 
.000300 
.000333 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000067 
.000033 
.000034 
.000266 
.009600 
.  000367 
.000667 
.001000 
.001333 
.001067 
.001600 
.002066 
.008100 
.001500 
.005334 
.006333 
.006667 
.009333 
.013833 
.022500 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

0. 
0. 
0. 

0. 

0. 

1 

Elaatic  limit 

.0U0500 

.000500 

1 

1 

, 

] 

1 

1 

1 

1 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  aqnare  inoh  of  original  section pounds..    96,600 

Slastio  limit  per  sqaare  inoh  of  original  section do...    68,000 

Elongation  per  inon  after  mptare inch..      .2133 

Elongation  per  inoh  under  strain  at  elastic  limit do...  .001767 

Redaction  In  diameter  at  point  of  mptare  (exterior) do...       .106 

Position  of  rupture 1  ".6  from  neck 

Character  of  broken  surface ailkj 

Elongation  of  inch  sections ".14,  ".33*.  ".17 


rifle-barrel  steel,  .so-caliber. 
Babbxl  Stock. 
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No.  5901. 

Marks,  78. 

Diameter^  ^'.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Blonffation 
perinob. 

Snooesaive 

elonntion 

per  Inoh. 

Permanent 
set. 

SocoeaaiTe 

permanent 

■et. 

Remarks. 

TotaL 

Persanare 
inon. 

P<nmdi. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

12,000 

13,000 

14,000 

14,200 

14,400 

13,000 
13,200 
LH,400 
13,600 
13,800 
14,000 
14,400 
14,800 
15.200 
16,600 
16.000 
16,800 
17,000 
18,400 
19.200 
20,000 
20.800 
21,600 
22,120 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
66,000 
70,000 
71,000 
72,000 

65,000 

66,000 

67,000 

68,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

82,000 

06,000 

100,000 

104^000 

106,000 

110,600 

IndL 

a 

.000100 
.000800 
.000667 
.001033 
.001367 
.001700 
.002067 
.002267 
.002433 
.002467 
.002567 

.008633 

.004400 

.011267 

.011667 

.012267 

.013000 

.014338 

.016000 

.017733 

.010667 

.021333 

.025333 

.030333 

.036000 

.041667 

.040000 

.060667 

.0833 

.1833 

0. 

.000100 
.000200 
.000367 
.000366 
.000834 
.000833 
.000367 
.000200 
.000166 
.000084 
.000100 

.001066 
.000767 
.006867 
.000400 
.000600 
.000788 
.001838 
.001667 
.001738 
.001934 
.001666 
.004000 
.006000 
.004667 
.006667 
.007383 
.011667 
.022633 
.0600 

Inch. 
0. 
0. 

Inch. 
0. 

Inltia]  load. 

.000038 

.000088 

Elaatio  limit. 

LoadfUL 

« 

Tensile  Btrength. 

............I... ......... 

1 

General  summary. 

Tensile  atrength  per  aqnare  inoh  of  original  section ponndB..  110,600 

Saatie  limit  per  sqn«re  inoh  of  origtnal  section do...    71,000 

Blonga^on  per  inoh  after  rnptare inch..      .1933 

Elongation  per  inch  under  snaiD  at  elaatio  limit do...  .002467 

Bednotion  in  diameter  at  point  of  rapture do...       .126 

Bedactlon  in  area  after  rapture,  per  cent  of  original  section 43.8 

Poaitionofmptare 1".  from  neck 

Character  of  broken  aarfaoe fine  silky 

Elongation  of  inch  aeotions ".28*,  ".18,  ".12 
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rifle-barrel  steel,  .30-caliber. 
Butt  of  Bolled  Barbel,  Annealed. 


No.  6902. 

Marks,  78  A. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Suoceasire 

elongation 

per  inoh. 

Permanent 

set. 

Snooessive 

Total. 

Per  Maare 
iDcn. 

permanent 
set. 

Remarks. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

10,200 

10.400 

10,600 

10.000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11.800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14.800 
15,200 
15.600 
36.000 
16,800 
17,600 
18,400 
10.200 
20,000 
21, 170 

Pounds. 
1,000 
5,000 
10.000 
20.000 
80,000 
40,000 
50,000 
61,000 
52,000 
53,000 

60,000 
61,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57.000 
58,000 
50,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,0C)0 
76,000 
78,000 
80,000 
84.000 
88.000 
02.000 
06,000 
100,000 
105,850 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001300 
.001633 
.001667 
.001700 
.001783 

.002638 

.002967 

.004333 

.006433 

.008383 

.009333 

.010867 

.011300 

.011667 

.012400 

.018133 

.014383 

.016000 

.017667 

.010667 

.021400 

.023667 

.025500 

.027667 

.030000 

.032667 

.038333 

.045333 

.056667 

.070000 

.1067 

.1433 

Ineh, 
0. 

.000100 
.000200 
.000338 
.000384 
.000333 
.000333 
.000034 
.000038 
.000088 

.000900 

.000884 

.001366 

.002100 

.001900 

.001000 

.001534 

.000433 

.000367 

.000733 

.000733 

.001200 

.001667 

.001667 

.002000 

.001738 

.002267 

.001888 

.002167 

.002888 

.002667 

.005666 

.007000 

.011334 

.013333 

.0367 

.0366 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  lo.id. 

• 

Elastic  limit. 
LoadfeU. 

* 

Tensile  strength. . 

_          _  ^ 

■ 

0. 

1 



General  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..  105,850 

Elastio  limit  per  aauare  inoh  of  originid  section do...    53.000 

Elongation  per  incb  after  mptnre inch..      .1867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001788 

Reduction  in  diameter  at  point  of  rupture ■. do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80.7 

Position  of  rupture at  middle  of  stent 

Character  of  broken  surface fine  silky,  trace  of  granulation 

Klongation  of  inch  sections 'Mi, ''.20%  ".18 


bifle-babbel  steel,  .so-calmeb. 
Butt  of  Babkbl,  Oil-tbkfbsbd. 


^  „_  MOki*  Inah  of  orlglnUiMtl«n ....■•>■ pcniiida..  104.800 

ji<'!t«ii«* ■)">■<■' <nlsiDd Mctlon da...    B8,ooa 

jrf^f^^Rwpt™ '»•»'■■    ^™ 

*£«B^aB&^f^iBCll>"ld*r*»''>*t*^'<'ll>^' ''O   -      ''>»130a 

TBHwV^gS P^ffntac  »t  paint  of  ntptara  (eiUrior) da...        .118 
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RIFLE-BARREL   STEEL,  .dO-CALIBER. 


Butt  of  Barbel,  Oil  Tempered. 


No.  5904. 
Marks,  78  T. 
Hollow  specimen. 
Exterior  diameter,  '^588. 
Diameter  of  bore,  ''.300, 
Sectional  area,  .20  sqaare  inch. 
Ganged  length,  3'^ 


Applied  loads. 

Elonsatlon 
per  inch. 

Sncceasire 

elongation 

per  inch. 

Permanent 
■et. 

Sncoeasive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10, 400 

10,600 

10.800 

11,000 

11,200 

11, 400 

11,600 

11,800 

12.000 

12,400 

12,800 

13,200 

13.600 

14, 000 

14,400 

14.800 

15,200 

15,600 

16,000 

16,800 

17,600 

18,400 

19,200 

20.000 

20,800 

21,600 

22,400 

23,200 

23,510 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
86,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
62,000 
53.000 
64,000 
65,000 
56,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96.000 
100,000 
104,000 
108,000 
112,000 
116, 000 
117, 550 

Inch, 
0. 

.000067 
.000300 
.000633 
.000967 
.001133 
.001200 
.001267 
.001300 
.001333 
.001367 
.001467 
.001567 
.  001667 
.001733 
.001800 
.001967 
.002067 
.002267 
.002433 
.002633 
.002867 
.003033 
.003200 
.003367 
.008700 
.004000 
.004267 
.004667 
.005367 
.005733 
.006533 
.007600 
.008767 
.009983 
.010838 
.012000 
.013200 
. 014667 
.015667 
.017167 
.020500 
.023333 
.028000 
.032607 
.036667 
.043000 
.051333 
.066733 
.0900 
.1167 

Inch. 
0. 

.000067 
.000238 
.000683 
.000334 
.000166 
.000067 
.000067 
.000038 
.000033 
.000084 
.000100 
.000100 
.000100 
.000066 
.000067 
.000167 
.000100 
.000200 
.000166 
.000200 
.000284 
.000166 
.000167 
.000167 
.000333 
.000300 
.000267 
.000400 
.000700 
.000366 
.000800 
.001067 
.001167 
.001166 
.000900 
.001167 
.001200 
.001467 
.001000 
.001500 
. 003333 
.002833 
.004667 
.004667 
.004000 
.006333 
.008333 
.015400 
.023267 
.0267 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastio  limit  indefinite. 

Tensile  strength. 

0. 

.000067 

.000067 

.000333 

.000206 

.001700 

.001367 

.003500 

. 001800 

1 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  117,550 

Elastio  limit  per  sqaare  inch  of  original  section do...    40,000 

Elongation  per  inch  after  rupture inoh..      .1400 

Elongation  per  inch  under  strain  at  elaatie  limit do. . .  .  001867 

Reduction  in  diameter  at  point  of  rapture  (exterior) do...       .088 

Position  of  rupture ".4  from  neck 

Character  of  broken  surface granular,  60  per  cent;  silky,  40  per  cent 

Elongation  of  inch  sections ".09,  ".11,  ".82* 


RIFLE-BABBEL   STEEL,  .80-CALIBEB. 

Butt  of  Finished  Babbel,  without  Oil  TEMPEBma. 

No.  5905. 
Marks,  78  F. 
Hollow  specimen. 
Exterior  diameter,  '^588. 
Diameter  of  bore,  '^300. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3''. 
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Applied  loads. 

Elongation 
per  Inch. 

Successive 

elonfration 

per  inch. 

Permanent 
*  set. 

Saocesaive 

permanent 

set. 

Bemarka. 

Total. 

Per  sanare 
inon. 

Prunds, 

200 

1,000 

2,000 

4,000 

8,000 

7,000 

8,000 

10,000 

11,000 

13,000 

12,200 

11,600 
11,800 
12.000 
12,200 
12,400 
12,600 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15.600 
16,000 
16,800 
17,600 
18,400 
10,200 
20,000 
20,800 
20,000 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
60,000 
55,000 
60,000 
61,000 

68,000 
59,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
02,000 
06,000 
100,000 
104,000 
104,500 

Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001167 
.001333 
.001700 
.001900 
.002033 
.002567 

.003083 

.004000 

.011888 

.011788 

.012388 

.012933 

.013733 

.015767 

.016600 

.018833 

.020000 

.021667 

.023833 

.025500 

.02'/333 

.033333 

.088333 

.044667 

.053333 

.060000 

.1000 

.1300 

Inch. 
0. 

.000100 
.000200 
.000333 
.000867 
.000167 
.000166 
.000867 
.000200 
.000133 
.000534 

.000466 

.000967 

.007338 

.000400 

.000600 

.000600 

.000800 

.002034 

.000888 

.001700 

.001667 

.001667 

.002166 

.001667 

.001883 

.006000 

.005000 

.006334 

.008666 

.015667 

.0310 

.0300 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUo  limit. 
LoadfeU. 

Tensile  strength. 

, 

'*  ■             1      "'" 

.000033 
.000033 

.000033 
0. 

.000067 

.000034 

••«••••••.«• 

General  summary. 

Tenafle  strength  per  square  inch  of  original  teotion pounds..  104,600 

Blaatio  limit  per  sanare  inch  of  origimuseotion do...    60,000 

Elongation  per  inch  after  niptare inch..      .1938 

Elongation  per  inch  under  atrain  at  elastic  limit • do...  .002033 

Bedaotion  in  diameter  at  point  of  mptare  (exterior) do...       .118 

Position  of  raptnze 1".6  from  neck 

Character  of  hroken  surface fine  silky 

Elongation  of  inch  sections ".15,  ".30*,  ".13 
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RIFLE-BARREL   STEEL,  .80-CALIBER. 


Butt  of  Finished  Barbel,  without  Oil  TEMPERma. 

No.  5906. 

Marks,  78  F. 
Hollow  specimen. 
Exterior  diameter,  ^'.588. 
Diameter  of  bore,  ''.300. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3''. 


Applied  loadB. 


Total. 


Pounds, 

200 

1,000 

2,000 

4.000 

8,000 

8,000 

10,000 

11,000 

12,000 

12,200 
12,400 
12,600 
12,800 
13,000 
13,200 
18,000 
14,000 
14,400 
14,800 
16,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21.600 
22,400 
23,200 
23,610 


Per  Moare 
incn. 


Paundi. 
1,000 
6,000 
10.000 
20,000 
30,000 
40,000 
60,000 
66,000 

60,000 

61,000 

62,000 

63,000 

64,000 

66,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

02.000 

06.000 

100,000 

104,000 

108,000 

112,000 

116.000 

118, 060 


'^fii'r  S«^ 


per  moh. 


{ 


Inch. 
0. 

.000067 
.000267 
.000600 
.000088 
.001267 
.001633 
.001800 
.002000 
.004438 
.006667 
.007833 
.007883 
,008633 
.000367 
.000700 
.011000 
.011900 
.013067 
.014383 
.016200 
.016000 
.018100 
.021167 
.024333 
.027833 
.031667 
.036083 
.041888 
.040333 
.058667 
.077867 
.1167 


per  inch. 


Inch. 
0. 

.000067 
.000200 
.000883 
.000838 
.000334 
.000366 
.000167 
.000200 
.003488 
.002234 
.000666 
.000500 
.000800 
.000784 
.000833 
.001800 
.000000 
.001167 
.001266 
.001867 
.000700 
.001200 
.003067 
.003166 
.008600 
.003884 
.004366 
.006300 
.006000 
.000384 
.010000 
.030038 


Permuient 
set. 


SaooeMive 

I  permanent 

set. 


Ineh, 


0. 
0. 


Inch. 


0. 


0. 


.000033  ;   .000033 


Bemarlcs. 


Initial  load. 


BlasUo  limit 


7 


Tensile  strength. 


General  9ummary, 

Tenaile  strength  per  square  inch  of  oriffinal  section pounds..  118,050 

£lastio  limit  per  sanare  inch  of  original  section do...    60,000 

Elongation  per  inon  after  ruptnre inch..      .1600 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .002000 

Bedactlon  in  diameter  at  point  of  rapture  (exterior) do. . .       .  078 

Position  of  rupture l".6firom  neck 

Character  of  broken  surfkce fine  granular 

Elongation  of  inch  sections ".12,  "l24*,  ".18 


bifle-barrel  steel,  .30-caliber. 
Bboulab  BoiiLed  Barbel,  Annealed  is  Charcoal. 

No.  5926. 

Marks,  78. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'^ 
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Applied  loadA. 

EloDntion 
per  uioh. 

SacoeMive 

elongation 

per  incli. 

aet. 

SnoceeaiTe 

permanent 

set. 

Bemarlca. 

Totel. 

PersqiiAre 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

8,000 

8,000 

10,000 

12,000 

12,800 

13.000 

18,200 

13,400 

13,600 

13,800 

14,000 

14.400 

14.800 

15,200 

15,600 

16,000 

18,800 

17,800 

18.400 

19,200 

20,000 

20,800 

21,600 

21,710 

Pounds, 

1,000 

5,000 

10,000 

20,000 

80,000 

40,090 

50,000 

60,000 

84,000 

85,000 

86,000 

87,000 

88,000 

89,000 

70,000 

72,000 

74,U00 

78,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

108,550 

Ineh. 
0. 

.000100 
.    .000800 
.000633 
.000987 
.001338 
.001667 
.002000 
.002200 
.008267 
.011167 
.011833 
.012667 
.018333 
.014167 
.015667 
.017167 
.019000 
.020833 
.022733 
.027000 
.031667 
.038887 
.043667 
.053333 
.066000 
.101667 

Inch, 
0. 

.000100 
.000900 
.000833 
.000334 
.000366 
.000834 
.000888 
.000200 
.000067 
.008000 
.000868 
.000834 
.000868 
.000634 
.OOISOO 
.001500 
.001833 
.001833 
.001000 
.004267 
.004687 
.005000 
.007000 
.009668 
.012807 
.035687 

Inch. 

0. 
0. 

Inch. 
0. 

InitUUoad. 
Elaatic  limit. 

Tenaile  etrengtli. 

0. 



.000a33          .000038 

' 

r 

1 

1     

1 

1 

1 

1 

General  summary, 

Tenaile  atrength  per  aqnareinoli  of  original  section poonda..  108,S60 

Blaaticlimit  per  aonare  inch  of  original  section do...    66,000 

Klimgation  per  inen  after  mptore inch..     .2088 

Elongation  per  ineh  nnder  strain  at  elaatio  limit do...  .002287 

Badnctlon  in  diameter  at  point  of  mptnre do...       .185 

Bf6dnetion  in  area  after  mptore,  per  oentof  original  aeotion 46.2 

PoaiUon  of  mptnre 1".54  Dram  neck 

Character  of  broken  anrfaoe fine  silky 

Elongation  of  inch  aections 'M4,  ".35*,  ".12 


142  lilFLE-BABREL  STEEL,  .30-GALIBEB. 

Begulab  Bolled  Babbel,  Annealed  in  Chabcoal. 

No.  5927. 

Marks,  78. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Elongation 
per  inch. 

Snooeasive 

elongation 

perlnch^ 

Permanent 
set. 

Succeaaive 

permanent 

set. 

Remarka. 

Total. 

Per  sgnare 
inoo. 

Pound*. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

12,800 

13,000 

13,200 

13,400 

13.600 

13,800 

14.000 

14,400 

14,800 

15.200 

15,600 

16,000 

16,800 

17,600 

18,400 

19,200 

19.240 

Poimdt, 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
84,000 
88,000 
92,000 
96,000 
96,200 

JfMft. 

0. 

.000100 
.000800 
.000638 
.001000 
.001388 
.001667 
.002000 
.002167 
.021400 
.022667 
.023567 
.034667 
.026167 
.027000 
.029167 
.032167 
.035000 
.037883 
.044667 
.051000 
.064667 
.063388 
.126667 

IneK 
0. 

.000100 
.000200 
.000333 
.000867 
.000333 
.000334 
.000333 
.000167 
.019288 
.001267 
.000900 
.001100 
.001500 
.000833 
.002167 
.003000 
.002833 
.002833 
.006834 
.006383 
.013667 
.018666 
.043334 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Elasticlimlt 

Tensile  strength. 

.000033 

.000033 

.000038 

0. 

•"•"•"•••""• 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section poonds..    06,200 

Elaatlclimit  per  square  inch  of  original  section do...    64,000 

Elongation  per  inch  after  rupture inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002167 

Seduction  in  diameter  at  point  of  rupture do...       .155 

Beduction  in  area  after  rupture,  per  cent  of  original  section 6L9 

Position  of  rupture ^^25ftomneck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  Inch  sections »Jii,"M\"M* 


i 


J 


rifle-barrel  steel,  .30-oaliber. 
Begulab  Bolled  Barbel,  Gooled  in  Air. 

No.  5928. 

Marks,  78  A. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3'^ 
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Applied  loads. 

Elongation 
per  mob. 

Snccessive 

elongation 

per  inoh. 

Permanent 
set 

Saceessiye 

permanent 

set. 

Bemarks. 

TotaL 

Per 
tqutfeinoh. 

PoundM. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,000 

13,200 

13,400 

13,600 

13,800 

14,000 

14,400 

14.800 

15,200 

15,600 

16,000 

16,800 

17,600 

18,400 

10,200 

20,000 

20,800 

21,600 

22.400 

23,200 

Pounds. 

1,000 

5,000 

10,000 

90,000 

80,000 

40,000 

60,000 

60,000 

65.000 

66,000 

67,000 

68,000 

69.000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

Inch. 
0. 

.000100 
.000800 
.000633 
.000967 
.001383 
.001667 
.002000 
.002167 
.002233 
.002567 
.008100 
.008733 
.009333 
.010500 
.011667 
.013400 
.014767 
.016633 
.018333 
.023333 
.027500 
.032067 
.036667 
.043000 
.051667 
.064383 
.1133 

Inch. 
0. 

.000100 
.000200 
.000383 
.000334 
.000366 
.000334 
.000333 
.000167 
.000066 
.000334 
.005533 
.000633 
.000600 
.001167 
.001167 
.001733 
.001367 
.001866 
.001700 
.005000 
.004167 
.004567 
.004600 
.006333 
.008667 
.012666 
.048967 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.....1 

, 

0. 
0. 

1  

Elastic  limit. 

*"* 

Tensile  strength. 

1 

1. ..**■.'.'.'.■.".* 

1 

) 

1 

___.^  —  ___^__l . 

•■•••••"• 

•••••••■••••     -■-—•-»  —  ----- 

1 

General  summary. 

Tensile  strength  per  aqnaxe  inoh  of  original  section pounds..  116,000 

Elastio  limit  per  so  nare  inch  of  originafsectlon do...    66,000 

Elongation  per  inon  after  rupture inch..      .1633 

Elongation  per  inch  under  strain  at  elastio  limit do...  .002233 

Eeduotlon  in  diiuneter  at  point  of  rupture ••• do...       .115 

Reduction  in  area  after  rupture,  per  centof  original  section do...       40.3 

Position  of  rupture 1".  56  from  neck 

Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  Inoh  sections ".10,  ".28*,  'Ml 
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RIFLE-BARBEL   STEEL,  .30-GALIBER. 

Begulab  Bolled  Barbel,  Cooled  jn  Am. 


No.  5929. 
Marks,  78  A. 
Diameter,  '^505. 
Sectional  area,  .20  square  inch.  ' 
Ganged  length,  S^\ 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Remarks. 

Total. 

Per  Bouare 
inon. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
12,400 
12,600 
12,800 
13,000 
13,200 
13,400 
13,600 
13,800 
14,000 
14,400 
14,8(K) 
16,200 
16,600 
16,000 
16, 800 
17,600 
18,400 
10,200 
20,000 
20,800 
21,600 
22,400 
22,780 

Pounds. 

1,000 

6,000 

10,000 

20,000 

30.000 

40,000 

60,000 

60,000 

62,000 

63,000 

64,000 

65,000 

66,000 

67,000 

68,000 

60,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

113,000 

Inch. 
0. 

.000100 
.000883 
.000667 
.001000 
.001867 
.001733 
.002100 
.002133 
.002233 
.002300 
.008000 
.008367 
.008900 
.000600 
.  OlOlOO 
.010800 
.01^0 
.  013600 
.015233 
.016867 
.018383 
.022338 
.025833 
.029838 
.034667 
.040000 
.047667 
.058333 
.0767 
.1100 

Inch. 
0. 

.000100 
.000288 
.000834 
.000333 
.000367 
.00G366 
.000367 
.000033 
.000100 
.000067 
.005700 
.000367 
.000538 
.000700 
.000500 
.000700 
.001200 
.001600 
.001633 
.001634 
.001466 
.004000 
.008500 
.004000 
.004834 
.005333 
.007667 
.010666 
.018367 
.0333 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elaeticlimlt 

Tensile  strength. 

0. 

.000038 

.000033 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  leotion pounds..  118,900 

Blastio  limit  per  sonare inch  of  originalsoction do...    64,000 

Elongation  per  inon  after  rapture inch..      .1638 

Elongation  per  inch  under  strain  at  elastic  limit • do...  .002300 

Reduction  in  diameter  at  point  of  rapture do...       .105 

Redaction  in  area  after  rapture,  per  cent  of  original  section 37.1 

Position  of  mptnre l".8firomneck 

Character  of  broken  surface silky,  interspersed  with  granular  metal 

Elongation  of  inch  sections ".09,  ".24% 'M6 


RIFLE-BARREL    STEEL,  .30-CALIBER. 
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Barbel  Cooled  in  Air,  without  Oil  TEMPERiNa. 

No.  5930. 

Marks,  78  A  F. 
Hollow  specimen. 
Exterior  diameter,  ".588. 
Diameter  of  bore,  ".300. 
Sectional  area,  .20  square  incli. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Pouvdt. 

2UU 

],000 

2,000 

i.OOO 

0.0  0 

8,000 

10,000 

12,000 

12,200 

12.  400 

12.600 

12.800 

13,000 

13,200 

13,400 

13.600 

L'J,  i^OO. 

14,  000 

14.  -too 

14.  800 

15.  200 

15,  6('0 

16.  OCO 
16,800 
17.600 
18.400 
19.  200 
20,000 
20,800 

21.  600 
22.4(0 

22.  SCO 


Per  square 
incii. 


Pounds. 

l.tOO 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

61,000 

62,  COO 

63,000 

64,000 

65,000 

66,000 

67,000 

68,000 

69,000 

70,000 

72,000 

74.000 

76,000 

78,  Oi  0 

8Q,000 

84,000 

88, 000 

92,  COO 

90. 0(  0 

loo.  OUO 

104,010 

108,000 

112.0<)0 

114.  3U0 


iri^«.,.*!^,.  Succeasive 
Eloniration   elongation 


Inch. 
). 

.000100 
.000300 
0006:i3 
000967 
. 001333 
.001667 
.002033 
. 002067 
. 002100 
. 003633 
.000500 
.007600 
.  0084.33 
. 008900 
.009333 
.010067 
.  01O9.':3 
.012133 
.0i:i4(IO 
.016167 
.017833 
.  018.51 0 
. 022000 
.  0250(57 
. U29rt07 
.  0:)5t)67 
.  040833 
.  04X01  0 
.  0.'98:J3 
.  iid;t3 


Jneh. 
0. 

.000100 
.000200 
.000333 
.000334 
.000360 
.  00033  \ 
.  000.160 
000034 
. 000033 
.00153: 
.002867 
.0011(11) 
.  0008.3  i 
. 0OO4G7 
.000433 
. 000734 
.  000860 
.001200 
.001267 
. 002767 
.OOIOGti 
. 000067 
. 003500 
.  0O:5667 
.  00400i» 
.  00000.) 
.  00.')160 
.007167 
.011833 
.023407 


Permanent 
set. 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


Inch, 


Remarks. 


Initial  load. 


0. 
6! 


Elastic  limit. 


Tensile  strength. 


General  summanj. 

Tensile  st ren^h  per  sqnare  inch  of  orleinsl  section pounds . .  114, 300 

Elastic  limit  per  so  uare  inch  of  original  section do . . .    62,  (00 

Elongation  per  incD  after  rupture .' inch ..      .  1633 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  002100 

Sednotion  in  diameter  at  point  of  rupture  (exterior) do  . .      .  1080 

Position  of  rapture ".95  from  neck 

Character  of  broken  surface silky,  trace  of  sranulatiou 

Elongation  of  Inch  sections ".28*,  ".14,  ".03 
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RIFLE-BARREL   STEEL,  .30-CALIBER. 


Barbel  Cooled  in  Air,  without  Oil  TEMPERiNa. 

No.  5931. 

Marks,  78  A  F. 
Hollow  specimen. 
Exterior  diameter,  ".588. 
Diameter  of  bore,  ".300. 
Sectional  area,  .20  sqaare  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Poundt. 

200 

1,000 

2.000 

4,000 

6.000 

8,000 

10.000 

12,000 

12,200 

12,400 

12,600 

12,  8U0 

13,UO0 

13.200 

13,400 

13, 6U0 

13,800 

14,000 

14.200 

14,400 

14.800 

15,  21)0 
15,600 

16,  000 
10,800 
17,000 
18.400 
19,200 
20.000 
20,800 
21,600 
22,400 
23, 20U 
24,000 
24,110 


Per  square 
inch. 


Pounds. 

1,000 

5,000 

10, 000 

20, 000 

30,  000 

40, 000 

50.UO0 

60.000 

01,0u0 

62,000 

63,000 

64, 000 

65.000 

66,0  JO 

67.000 

68.000 

69,000 

70,000 

71,000 

72,000 

74,000 

76,000 

78.000 

80,  OUO 

84,000 

88.000 

02,000 

96,000 

100,000 

104,000 

108,000 

112.000 

116,010 

120,000 

120,  650 


Elongation  Sn^„^«"jl? 
perlnch.  elongation 
*^  per  inch. 


Inch. 
1 

.000100 
. 000333 
.000667 
.031000 
.001367 
.001733 
.002067 
.002100 
. 002133 
.002167 
.002233 
.002267 
.002333 
.002367 
. 002400 
.002433 
.008233 
.008967 
. 009333 
. 010733 
.011700 
.  013267 
.014667 
.  017333 
.020000 
.  024067 
.028033 
.032400 
.036667 
.04,3267 
.  051000 
.  ('64333 
.0933 
.1133 


Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000367 
.000366 
.000334 
.000033 
.000033 
.000034 
.000066 
.000034 
.000066 
. 000034 
.000033 
.000033 
.  005800 
.  000734 
.000366 
.  001400 
.000967 
. 001567 
. 001400 
.002666 
. 002667 
.004067 
.003966 
.  004367 
.  004267 
.  006600 
.  007738 
.013333 
.  028967 
.OJOO 


Permanent 
set. 


Successive 

permanent 

set. 


Bemarks. 


Inch. 


Inch. 


0. 
0. 


0. 


0. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  120, 550 

Elastic  limit  per  squnre  inch  of  original  section do...    69,000 

Elougntion  per  inch  after  rupture inch..      .1567 

Elongation  per  inch  under  strain  at  olatitic  limit do...  .002433 

Ked  notion  in  diameter  at  point  of  rupture  (exterior) do...      .1080 

Position  of  rupt  ure 1"  from  neck 

Character  of  broken  surface silk^-,  trace  of  granulation 

Elongiition  of  inch  sections ".24%  ".15,  ".08 


RIFLE-BARREL   STEEL,  .30-CALIBER. 
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Barrel,  Oil  Tempered,  and  then  Cooled  in  Air. 

No.  5932. 

Marks,  78  A  T. 
Hollow  specimen. 
Exterior  diameter,  ".588. 
Diameter  of  bore,  ".300. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  load*. 


Total. 


Pound*. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11.800 
12,000 
12.200 
12,400 
12,600 
12,800 
13,000 
l:^  2U0 
13,400 
13,600 
13,800 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16, 800 
17,600 
18,400 
19.200 
20.000 
20,800 
21,600 
22,400 
23,200 
23,300 


Per  Miiare 
incii. 


Poiaids. 

1,000 

5,000 

10.000 

20,000 

80,000 

40,000 

50,000 

59,000 

60,000 

61,000 

62,000 

63.000 

64,000 

65,000 

66,000 

67,000 

68,000 

69.000 

70,000 

72,000 

74,000 

76.000 

78,000 

80.000 

84,000 

88.000 

92.000 

96,000 

100,000 

104,000 

108.000 

112.000 

116.000 

116,500 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001367 
.001700 
.002100 
.002200 
.002267 
.002667 
.003567 
.003938 
.005667 
.000933 
.007567 
.008200 
.008933 
.009667 
.011033 
.012667 
.014000 
.015333 
.016833 
.0203.33 
.023667 
.027333 
.032667 
.0363&3 
.042500 
.  050667 
.063333 
.0933 
.1100 


Saoceasive 

eloneation 

perlnch. 


Inch, 
0. 

.000100 
.000233 
.000334 
.000338 
.000367 
.000333 
.000400 
.000100 
.000067 
.000400 
.OOOVOO 
.000366 
.001734 
.001266 
.000634 
.000683 
.000733 
.000734 
.001366 
.001634 
.  001333 
.  0013:i3 
. 001500 
.003500 
.  0033:{4 
.003666 
.005334 
.003666 
.006167 
.008167 
.  012666 
.029967 
.0167 


Permanent 
set. 


Inch, 


0. 
0. 


SnccessiTe ; 

permanent 

set. 


Inch. 


0. 
0. 


0. 

0. 

0. 

. 

1 

..        .           ..     .'.•........     . 

1 

, 

t 

1 

1 

1 

J 

Reraarka. 


Initial  load. 


Elaatlo  limit. 


Tensile  strength. 


General  summary. 

Teusile  strength  per  square  inch  of  original  section pounds..  116.500 

Elastic  limit  per  square  inch  of  original  section do...    61,000 

Elongation  per  inch  after  rupture inch . .      .  1567 

Elongation  per  inch  under  8tr»in  at  elastic  limit do. . .  .  002267 

deduction  in  diameter  at  point  of  rupture  (exterior) do. . .      .  1180 

Position  of  rupture 1".18  from  neck 

(  haracterof  broken  surface sUkv 

Elongation  of  inch  sections ".21%  ".17,  ".09 
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RIFLE-BARREL   STEEL,  .80-CALlBER. 


Barrel  Oil  Tempered,  and  then  Cooled  in  Air. 

No.  5933. 

Marks,  78  A  T. 
Hollow  specimen. 
Exterior  diameter,  '^588. 
Diameter  of  bore,  ".300. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3". 


Applied  IomU. 


ToUl. 


Pounda. 

'MO 

1,000 

2,CK)0 

4.000 

6,000 

8.0f)0 

9.600 

9,800 

10,000 

10. 200 

10, 400 

10.600 

10,^00 

11,000 

11,200 

11,  400 

11,000 

11,  800 
12,000 

12.  400 

12.  800 

13.  200 
13.600 
14.000 

14.  400 

14,  8.)0 

15,  200 
15, 600 
16.000 

16,  Ki>0 

17,  VAi  I 

18,  40.1 

19,  200 

20,  0<.0 
20. HUO 
21.000 

21,  020 


L 


; Elongation  Snecei^j  ve 

int-n. 


Poundt. 
1.000 
5.000 
10,000 
20.000 
30.000 
40,000 
48,  ('00 
49,000 

50.  000 

51.  000 

52.  000 
53,000 
54,  OIK) 
55, 0«M) 
56,000 
57, 0(K) 
58,000 
59, 000 
60,000 
62,000 
64,000 
66,  000 
68.  OOO 
70,  000 
72.  000 
74, 0<;0 
76,  000 
78.  (-00 
80. 000 
84,  (M»0 
88.  IMK) 
92, 000 
96,  (100 

loo,  000 
104. 0<«) 
lOH.  000 
H»0,  600 


Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
. 001333 
.001633 
.001700 
.001W.7 
.  0O2O33 
.002l(K) 
.002167 
.002300 
.002400 
.  002fx  0 
. 002700 
. 002907 
.  003.100 
.003710 
.00511.7 
.00(5J07 
. 000933 
.007(HK) 
.  008633 
.  0O98'{3 
.010707 
. 012333 
.013100 
.  0140')7 
. 017833 
.02i:!33 
.  0250  '0 
.03u(MK) 
.  030-5 ::{ 
.  04r»3  ;3 
.  O6001.0 

.0933 


Inch. 
0. 

.000100 

.000200 
.  000333 
.  0003.34 
.  0(H)3(>4i 
.000300 
.000067 
.  00<r267 
.  00(KMi«> 
. 000007 
.000067 
.  000133 
.000100 
.  000200 
.000100 
.000267 
.  0003;.3 
. 000400 
.001467 
.00111  0 
.  000666 
.000067 
.0010.33 
.  001200 
.  000934 
.001566 
.  0O07»;7 
.001.067 
.003100 
. 003500 
.  003Gr,7 
. 005000 
. 006333 
.  0090(J0 
.014067 
.0333 


Permanent 
set. 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


Bemarkft. 


Inch. 


0. 


00ua33 


.000033 


Initial  load. 


Elastic  limit. 


.000167 


.000134 


Tensile  strengtb. 


General  aummary. 

Tensile  strength,  per  square  inch  of  original  section pounds. .  109, 600 

Klastic  limit,  per  square  inch  uf  original  section do...    49,000 

Elongation  per  inch  after  i-upture inch..      .  1167 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Re<lnctlon  in  diametor  at  point  of  rupture  (exterioi)  do...      .1180 

Position  of  rupture ".65  ftom  ncH'k 

Character  of  broken  surface silky 

Xlougation  of  inch  sections ".02.  ".OS,  ".28* 
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Barrels  Slightly  Heated  at  Butt  to  Kemovb  Hard  Spot 
NEAR  Bottom  of  Chamber,  Caused  by  PRoviNa. 

No.  5934. 

Marks,  X  A. 
Hollow  specimcD. 
Exterior.diameter,  ".588. 
Diameter  of  bore,  ".3(K>. 
Sectional  area,  .20  square  inch. 
Gaaged  length,  3". 


Applied  loads. 


ToUl. 


Pounds. 

20U 

1,000 

2,000 

4,000 

6.000 

8,000 

10.000 

11,200 

11,400 

11,600 

11.800 

12,000 

12,400 

12.800 

1»,  200 

13,000 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16.800 

17,600 

19,400 

19. 200 

20,000 

20.800 

20,820 


Per  soaare 
inch. 


Poundi. 
1.000 
5,000 
10.000 
20.000 
80,000 
40,000 
50,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
08,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
84,000 
88.000 
92,000 
06,000 
100,000 
104,000 
104, 100 


Elon 
per 


».4i^»  Socceaaive 

Set"  -JSO" 


Inch. 
). 

.000133 
.000333 
.000667 
.001000 
.001333 
.001667 
.001967 
.002000 
.002667 
.011833 
.012833 
.014100 
.015300 
.  OnOO") 
.018067 
.019667 
.021333 
.023167 
.026000 
.027100 
. 029338 
.034500 
.  041167 
.  049333 
.  058333 
.  075667 
.12(MJ 
.1367 


Inch. 
). 

.000133 
.000200 
.000334 
.  000333 
.000333 
.000334 
.000300 
.000033 
.000667 
.009166 
.001000 
.001267 
.  01)1200 
.001700 
. 001067 
.001600 
. 001666 
.001834 
. 002833 
.001100 
.012233 
.  005167 
.006667 
.0:i8166 
. 009000 
.017334 
.  044333 
.0167 


Permanent 
aet. 


Sacceaeive 

permanent 

aet. 


Remarka. 


Inch. 


Inch, 


0. 
0. 

0. 

0. 
0. 

■■••...•.•••I............ 

1 

............l>...  ........ 

1 

"**»*••*•*•*" 

1 
..........  ..1..... ....... 

Initial  load. 


Elaatio  limit. 


Tenalle  atrength. 


General  eummary, 

Tenaile  atrength  per  aqaare  inch  of  original  section ponnds..  104,100 

Elaatic  limit  per  so aare  inch  of  original  section  ^ do . . .    57, 000 

Elongation  per  inch  after  rapture inch . .      .  2000 

Elongation  per  inch  under  atrain  at  elastic  limit do. . .  .  002000 

Reduction  in  diameter  at  point  of  ropture  (exterior) do...      .1280 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface fluo  silky 

Elongation  of  inch  aectiona ".31*,  ".17,  ".12 
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No.  5935. 

Marks,  X  A. 
Hollow  specimen. 
Exterior  diameter,  ''.588. 
Diameter  of  bore,  ".300. 
Sectional  area,  .20  sqaare  inch. 
Gauged  length,  3''. 


Applied  loads. 


T»t.i.  %T'" 


Pound*. 

200 

1,000 

2,000 

4,000 

6,000 

.8,000 

10,000 

12,000 

13,000 

13.800 

14,000 

14,200 

14,400 

14,800 

15,200 

15,600 

16, 000 

16, 800 

17,  600 

18, 400 

19,200 

20,000 

20, 8)0 

21,260 


Poundt. 

1,000 

5,000 

10,000 

20, 0)0 

30.000 

40,000 

50,000 

60,000 

65,000 

60.000 

70, 000 

71,000 

72,000 

74,000 

76,000 

78, 000 

80,000 

84,000 

88,0OU 

02.000 

96,000 

100, 000 

104,000 

106,  300 


Elon^tlon  ^^^^f^^ 


Inch. 
0. 

.000133 
.000300 
.000600 
.000933 
.001300 
.001633 
.001933 
.002133 
.002267 
.016433 
.01600.1 
.  017833 
.019533 
.020667 
.023^167 
.025200 
.030000 
.035333 
.041667 
.  050367 
.  001333 
.0833 
.1200 


Inch. 
0. 

.000133 
.000167 
.  00030(1 
.  00033a 
.000367 
.000:^33 
.000300 
.000200 
.000134 
.014166 
.000467 
.000933 
.001700 
.001134 
.002500 
. 002033 
.004800 
.005333 
.006334 
.008700 
.010966 
.021967 
.0367 


Permanent 
aet. 


Inch. 


0. 
0. 


Saccesaivo 

permaneut 

aet. 


Remarks. 


Inch. 


0. 


Initial  loa^L 


0. 


Elaatio  limiL 


Tensile  strength. 


General  summary . 

Tensile  strength  per  sqaare  inch  of  original  section pounds . .  106, 300 

Elastic  limit  per  square  inch  of  original  section do...    69,000 

Elonj^ation  per  iucn  after  rapture inch. .      .  1733 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002267 

Bednction  in  diameter  at  point  of  rupture  (exterior) do. . .      .  1480 

Position  of  rupture ".65  flrom  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  section^ ".08,  ".10,  ".34* 
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151 


No.  5042. 

Marks,  79  S. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Paundt. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

12.000 

13.  Ui  0 

14,000 

14.200 

14,400 

13,000 
13,200 
13,400 
13.600 
13,800 
14.000 
14.200 
14.400 
14.800 
15,200 
15.000 
16,000 
16,  800 
17,600 
18,400 
19,200 
20,000 
20,800 
21.600 
22.400 
23,060 


Per  aqnare 
iucn. 


Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
60,000 
60.000 
65,000 
70,000 
71,000 
72,000 

65,000 

66,000 

67,000 

68,000 

69.000 

70,000 

71,000 

72,000 

74,000 

76. 000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104.000 

108,000 

112.  UOO 

115, 300 


Elongation   S°oceMive 


Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001333 
.001667 
.002067 
.002267 
.002400 
.002467 
.002667 

.003333 

.003533 

.004167 

.007667 

.  010833 

.011500 

.011967 

.012933 

.014000 

. 015333 

.017167 

.018500 

.022500 

.020H33 

.031000 

.030000 

.041833 

.049000 

.058333 

.0767 

.1200 


Inch. 

0. 
.000100 
.000200 
.000367 
.000333 
.000333 
.000334 
.000400 
.000200 
.000133 
.000067 
.000200 

.000666 
.000200 
.000634 
.003500 
.003166 
.000667 
.000467 
.000966 
.001007 
. 001333 
.001834 
.001333 
.00400i) 
. 003833 
. 004C67 
.005000 
. 005833 
.007167 
.  009333 
.018367 
.0433 


Permanent 
set. 


Inch, 


0. 
0. 


0. 
0. 


Suocessiye ! 
permanent 
set. 


Remarks. 


Inch. 


0. 


Initial  load. 


Elastic  limit. 
LoadfoIL 


1 

1 , :.... 

1                   ; 

1 

1 

1 

i 1 

' 

1 

• 



i 

Tensile  strength. 

1 

« 

-..I 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  115, 300 

Elastic  limit  per  saoare  inch  of  original  section do. . .    71, 000 

Elongation  per  inch  after  rupture inch..      .  1867 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002167 

Reduction  in  diameter  at  point  of  rupture do. . .       .115 

Reduction  in  area  after  rnptnre,  percent  of  original  Hectimi 40.3 

Position  of  rupture r'.4  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".12,  ".31%  ".18 
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RIFLE-BARREL   8TEEU  .30-CALIBRR. 


liEGtxAR  Stock  Rolled  at  a  Low  Heat  aio)  Packsd  o  Chas- 

COAL  to  amieal. 

'So.  5947. 

MarkB,  78  • 

Diameter,  ".505. 

SectioDa]  area,  /JO  square  inch. 

Ganged  leiig^b,  3". 


Applied  loads. 


Total. 


'Per  Honare 


MR 
QCL. 


K]oDiration 
per  inch. 


2DC 


Snoce««!Te 

f!oDZ<«ti«m 

per  iii<  li. 


I 


PenoaiK^nt 

»et. 


Sncoessfrc 

pennaaent 

set. 


Remarks. 


.  Pounds. 

Pour$dJi. 

Inch. 

J 

2fJt) 

l.VJO 

0.                     0. 

1.  'fi>() 

5.f«W 

.iKKti.-a 

2,  '-* 

10,<J00 

.oo-ci^a 

A.ijdO 

20.  r^n) 

.(f)tjt[/n  . 

6.  !iOO 

3().  <-/) 

.•>Ol<«iO 

«.  WXI 

40.  irit) 

.00i:;67 

10  iMjO 

5<».  O-X) 

.001700 

VI.  (m 

W».  "«w 

.  <Xr2«i'i3 

13.000 

Oe.  0(X) 

.  oo2.a.{ 

12,fiOO 

63.(J00 

.  0<il233 

12.  WKj 

64  iMJO 

«i»>3.,r;7 

i:j,  (jrxi 

6.'i  im 

.  0>J3n«X) 

13,  *J(JO 

66.  0(Mi 

.  0*M933 

13.  4(H} 

67.  0<»0 

.010600 

13, 0«)0 

6k.  (j</<j 

.Ol7:j«7 

13.  MJO 

6(>.  <Hio 

.OiH<i33 

.   14.000 

70.  «HKj 

.019733 

14.400 

72.  <km; 

. 020700 

14,  WW 

74.  'luO 

.rr22833 

\r,  2«x) 

76.  000 

.02-»100 

1.0.  ri<io 

78  0(JO 

.  O27:i00 

l«,  (mo 

80.000 

.  02!k>i7 

)«.M<W 

84.000 

.  0364:« 

17,600 

8x.  001) 

.  04:{5<JO 

18,  400 

B-J.OOO 

.  053000 

19  200 

96.  (KM) 

.  .  06.7667 

20.  OiJO 

10'».000 

.  W.iZ 

20,  420 

102, 100 

.  1300 

Inch.  I  nek.              Inch. 

0.                   OL  Initial  load. 

M«<!l33         0.  

•  Vl'tW       

i-'i'.M     

M»i{33      

tn^'.ityj         0.  

010333      

0'»«:'33      

O-Njaoo     Elastic  limit. 

LoadfelL 

OftOiNK)      

o,KJl34     , 

UM  433      

<. 111.33      

nil«fl7      

t'io7G7      

(HJIJGO      

•  OP.OO    ' 

oiuiKT?     j 

Oij2!33      ■ 

(Kr2267      

<H'2400     I 

«Nr2167     ! 

(KW;7<i6     

007067      « 

.<»0'J:xH)      

012007     ' ■ 

027633      

.0.J07        Tenailfi  stresgtb. 


General  summary. 

Toimllft  ntn-ngth  xxr^qimre  inch  of  oripnal  hit! ion poanda..  102, 100 

KlfiHtir  limit  j»er  HMiinn*  iurli  of  orii;iiiaI  H<'ctioii do...    68,000 

K)oin;atioii  jrtjr  iiirli  at  lor  riij>tiire inch..      .2133 

Eloiifcation  i»er  Inch  under  Htrain  at  ehwtic  limit do...  .002333 

K<uliiction  in  dianict4>T  at  point  of  mptiirfc do...        .135 

lioduclion  in  area  after  rupture,  p<».r  cent  of  origiDal  sect  ion 40.2 

Toiil t  ion  of  ru pture 1".28  from  neck 

(Jharacterof  hroken  Hiirfnce fine  ailkv;  cnp  shaped 

Elongation  of  inch  sectiona ".28*,  ".24*,  ".12 
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No.  5948. 

Marks,  78  • 

Diameter,  ".505. 

Soctional  area,  .20  square  incli. 

Gaaged  length,  3.'^ 


Applied  loads. 

EloDfratioD 
per  inch. 

SncceaaiTe 

eloneation 

per  Inch. 

Permanent 
set. 

SncceAsive 

permanent 

set. 

Kemarks. 

Total. 

Per  sqnare 
Inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

12,000 

14,000 

14.200 

14.200 

14,600 

14.800 

15,000 

14,000 
14.200 
14,400 
14.600 
14.800 
15,000 
15.200 
15,600 
16,000 
16.800 
17.  COO 
18,400 
19.200 
20.000 
20,800 
21.600 
22,340 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
71,000 
72.000 

rd,ooo 

74,000 
75,000 

70,000 

71,000 

72,000 

73,000 

74.000 

75,000 

76,000 

78,000 

80.000 

84,000 

88,000 

02,000 

96.000 

100.  OOO 

104.000 

108.000 

111.700 

Inch. 
0. 

.000133 
.000300 
.000633 
.000967 
.001300 
.001667 
.002033 
.002367 
.002400 
.002433 
.002467 
. 002533 
.002600 

.003333 

.004300 

.008667 

.012333 

.014767 

.015367 

.016333 

.017867 

.010667 

.  023933 

.028433 

.0328.33 

.039667 

.047000 

.0600 

.«767 

.1267 

Inch. 
0. 

.000183 
.000167 
.000333 
.(K)0334 
. 000333 
.  000367 
.OOOliCO 
.000334 
.000033 
.000033 
.000034 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

6.' 

0. 

::::;:!!:::::::::::::::: 

1 

.000066 

.000067 

.000733 

.000967 

.004367 

.003666 

.  002434 

.000600 

.(KK)966 

.001534 

.001800 

.004266 

.004500 

.004400 

.006834 

. 007333 

.0130 

.0167 

.0500 

Elastic  limit. 

Uad  fell. 

••""••  •••■"'1 • 

1 

' 

Tensile  strength. 

1 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section  pounds..  Ill,  700 

£la.stic  limit  per  square  inch  of  original  section do. . .    75, 000 

Klongation  per  incli  after  rupture inch . .      .  1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002600 

KtHluction  in  diameter  at  point  of  rupture do. . .        .  145 

I'e<loctioD  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture 1"  from  neck 

Character  of  brolc  en  surface flue  silky;  cup  shaped 

Kloagationof  inchsections "l09,  ".16,  ".33* 


154 


RIFLE-BARBEL   STEEL,  .30-CALIBER. 


From  Bbgular  Stock  Rolled  at  a  Low  Heat,  Finished  at  a 

Low  Heat,  and  Cooled  in  the  Air. 

No.  5949. 

Marks,  78  •  • 

Diameter,  ".505. 

Sectional  area,  .20  square  iucli. 

Gauged  lengtb,  3'^ 


Applied  loads. 

Elon|2:atioii 
per  iDch. 

Saccessire 

eloDffatlon 

per  inch. 

Permanent 
set. 

Saccesaive 

1 
Remarks. 

Total. 

Per  so  uAre 
inoD. 

permanent 
aet. 

Pounds. 

200 

1,000 

2,000 

4.000 

6.000 

8,000 

10,000 

12,000 

13,000 

18,800 

14,000 

18,000 
13,200 
13,400 
13,600 
13, 800 
14,000 
14.400 
14,800 
15,200 
16,600 
16, 000 
16.  8U0 
17,000 
18,400 
19,  200 
20,000 
20,590 

Poimcb. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50.000 
60.000 
65,000 
60,000 
70,000 

65,000 
66.000 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80, 000 
84.000 
88, 000 
92,000 
96,000 
100,000 
102,  050 

JneA. 

0. 

.000133 
.000300 
.000633 
.001000 
.001367 
.001700 
.002067 
.002267 
.002438 
.003133 

.003267 

.004300 

.014933 

.016000 

.016333 

.017100 

.010033 

.021000 

.  023333 

.025333 

.027833 

.084500 

.041000 

. 040000 

. 063000 

.0833 

.1400 

Inch. 
0. 

.000133 
.000167 
.000333 

Inch. 
0. 
0. 

Inch. 
0. 

i 
Initial  load. 

Elastic  limit. 
Load  fell. 

Tensile  strengih. 

.000367 
.000:167 
.000333 

.  .......... 

0. 

.000367 
.000200 
.000160 
.000700 

.000134 
.001033 
.010683 
.001167 

■ 

. 000333 

.000767 
.001933 
.001067 
.  00233:i 
.002000 
. 002500 
.006667 
.  006500 
. 0080C0 
.014000 
.  0203 
.0667 

1 

1 

General  summary. 

Tensile  strength,  per  square  inch  of  orin:inal  section pounds..  102,050 

Elastic  limit,  per  square  inch  of  original  scdion do...    69,000 

Elongation  per  inch  after  rupture inch. .      .  1967 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002433 

Kediiction  in  diameter  at  point  of  rupture do. . .        .  135 

Reduction  in  area  after  ruptare,  per  cent  of  original  section 46. 2 

Position  of  rupture l".24from  neck 

Character  of  oroken  surface fine  silky 

Elongation  of  inch  sections .' ".24*,  ".26*,"  .00 
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No.  5950. 

Marks,  78  •  • 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applied  loads. 


Total. 


Potmd«. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

15,000 

15,200 

15,400 

14,400 
14,60(> 
14.800 
15,000 
15,200 
15, 400 
15,600 
16,000 
16,800 
17,600 
18,400 
10,200 
20,000 
20, 800 
21,600 
22, 400 
23, 140 


Per  square 
Inoh. 


Poundti. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70.000 
75,000 
76,000 
77,000 

72,000 

73,000 

74,000 

75,000 

76,000 

77,000 

78,000 

80,000 

84,000 

88,000 

92,000 

06,000 

100.000 

104,000 

108.000 

112,000 

115,700 


Inch. 
0. 
.000100 
.000333 
.000667 
.001000 
.001367 
.001700 
.002033 
.002367 
.002533 
.002567 
.003000 

-.003333 
.003633 
.004267 
. 005833 
.006933 
.007833 
.008567 
.011333 
.  017167 
.020667 
.025100 
.030333 
.  085400 
.043333 
.053000 
.068333 
.1267 


Inch. 


0. 


.000100 
.000233 
.000334 
.000333 
.000367 
.000333 
.000333 
.000334 
.000106 
.000034 
.0UO433 

.000333 
.000300 
.000634 
.  001560 
.001100 
.000900 
.  000734 
.002766 
.005834 
.003500 
.004433 
.005233 
.005067 
. 007933 
.000667 
.015333 
.  058367 


Permanent 
set. 


Inch, 


0. 
0. 


Successive 

perinaneiit 

set. 


Remarks. 


Inch. 


0. 


0. 


Initial  load. 


ElasUo  limit 
Load  fell. 


Tensile  strength. 


General  summary. 

Tensile  strength,  per  sqaare  inch  of  original  section pounds . .  115. 700 

Elastic  limit,  per  sqaare  inch  of  original  section do...    70.000 

Elongation  per  incn  after  rupture inch..      .  1700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002567 

Reduction  in  diameter  at  point  of  rupture do...        .  145 

Reiiuction  in  area  after  rupture,  per  cent  of  original  suction 40. 1 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface fine  silk}*,  cu  p  shaped 

ElongaUon  of  inch  sections ".07,  ".11,  ".33* 
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No.  5971. 

Marks,  50  T. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

12.000 

13,000 

11.000 

14,600 

14,800 

13, 80') 
14, 000 
14,  200 
14,41/0 
14,600 
14,80') 
15,200 
15,000 
18,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,  600 
22,400 
23,200 
23,340 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
50,000 
60,000 
65.000 
70,000 
73.000 
74,000 

09,000 

70, 000 

71.000 

72,000 

73,000 

74,000 

76,  OUO 

78,  000 

80,  000 

84.000 

88,000 

02, 000 

06,000 

100,000 

104, 000 

108, 000 

112.000 

IIG.OOO 

116, 700 


i2?K«h      elongation 
P*'  *°«^»-       pcrlnch. 


Inch. 


0. 


.000133 
.000300 
.000667 
.001000 
. 001367 
.001700 
. 002038 
. 002267 
. 002433 
.  0t»2533 
. 003267 

.  005333 
.  010400 
.  010933 
.011333 
.011967 
. 012667 
.014500 
. 015233 
. 017333 
.  020200 
.  023783 
.  027667 
.  032700 
.  037667 
.0467 
.0533 
.  0067 
.0933 


Inch. 


0. 


.  0  10183 
. 0JO167 
. 000367 
.  OOO^iSS 
.  000367 
.  000333 
.  OU0333 
.000234 
.000166 
. OUOlOC 
. 0U0734 

.002066 
. 005067 
.  000533 
.  000400 
.000634 
.  00071*0 
.001833 
.  (K)0733 
. 0J21OO 
.002867 
.  Oj3o33 
.  0O'{934 
.  0U5033 
. 001967 
. 009033 
.0006 
.0134 
.0266 


Permanent 
set. 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


Inch. 


0. 


Bemarks. 


Initial  load. 


0. 


0. 


Klastic  limit. 
Load  fell. 


Tensile  sti'engtb. 


General  summary, 

Tennilc  strength  per  square  inch  of  original  Bcction pounds. .    116,  700 

Klastic  limit  per  so  nare  inch  of  original  8t>ction do . . .      73,  (K)0 

Elongation  i»er  inch  after  rupture inch . .        .  1867 

Elnngntion  per  inch  under  strain  at  elastic  limit do . . .     .  002533 

Keductiou  in  diameter  nt  point  of  rupture do. . .  .  125 

Knduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture at  middle  of  stem 

Clinracter  of  broken  surface fine  silkv,  cup  shaped 

l^ougation  of  inch  sections ".12,  ".32*,  ".12 
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Ko.  5972, 

Marks,  50  T  A. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applied  IoimIb. 

Elonfffttion 
per  inch. 

Saocessive 

elongation 

-per  inch. 

Permanent 
set. 

Sncce8ei\e 

Total. 

Per  square 
inch. 

permaneii  t 
•et. 

Remarks. 

Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10.000 

12,000 

13. 000 

14, 000 

14,400 

13,000 
13,200 
13, 400 
13,600 
13.  800 
14,000 
14.400 
14.800 

15,  200 
16,000 

16,  800 
17,600 

18,  400 

19,  200 
20.000 
20,800 
21.600 
21.640 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60.000 
65,000 
70, 000 
72,000 

65,000 

66,000 

67,000 

68.000 

69,000 

70.000 

72,000 

74, 0(»0 

76.000 

80.  OrO 

84,000 

88,000 

92, 000 

96,000 

100. 000 

104. 000 

1      108. 01)0 

108, 200 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.  001333 
.  001700 
.002033 
.  002200 
.  002367 
.  002433 

.003500 
.004667 
. OlOOOU 
.  013333 
.014000 
.014667 
.015933 
.  017667 
. 019500 
.  024000 
.  028333 
.033U0 
. 03S733 
.04(5667 
.0570 
.0733 
.1100 

Inch. 
0. 

.000100 
.000200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.000367 
.000333 

:;:::::::::::::::::::::: 

. 

Elastic  limit. 
LoadfcU. 

.000333 
.000367 
. 000333 
.000167 

0. 



•                   J..__ 

.000167 
.000066 

. 001067 
.001167 
.  005333 
.  003333 
.000667 
.000667 
.001266 

1 

••••■•■•««•*     •«•••■.■••■• 

............   ............ 

.001734 

.001833 
.  004500 
.  004333 
,004767 
. 005033 

1 ■•  — 

' 

1 

1 

Tensile  strength. 

. 007934 
.  010033 
.0160 
.  0367 

••     ...... ..^                    .-. 

; 

-.   1 

I 

;■" 1 "" 

1 

General  summartf. 

Tennile  strength  per  sqnare  inch  of  orifrmal  section pounds..  108,200 

Elastic  limit  per  square  inch  of  original  section do...     72,000 

Elongation  per  inch  after  rupture inch..      .  2000 

Elongation  per  inch  under  strain  at  clastic  limit do...  .002433 

Keflucfion  in  diameter  at  point  of  ru))ture do.. .        .135 

Kedurtion  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Poei  t  i on  of  m p ture 1 "  .05  from  n eck 

Character  of  broken  surface fine  silky,  cup  Khnped 

Elongation  of  inchsections ".11,  ".18,  ".31* 
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No.  5973. 

Marks,  50  T  E. 

Diameter,  ".505. 

Sectional  area,  .20  sqaaro  inch. 

Gauged  lengtb,  3". 


Applied  loads. 


I 


ToUl. 


Pounds. 

200 

1.000 

2,000 

4,000 

G,000 

8,000 

10.000 

12,000 

13, 000 

14,000 

14,200 

U,400 

14,600 

14,800 

15,000 

13.800 
14,000 
11.203 
14,400 
14,800 
15,200 
15,600 
16,000 
16.800 
17,600 
18.400 
10,200 
20,000 
20,800 
21,600 
22. 400 
23.200 
23,580 


Per  square 
inch. 


Pound*. 
1,000 
5.000 
10,000 
20.000 
30,000 
40,000 
50,000 
60,000 
05.000 
70,000 
71,000 
72,000 
73.000 
74,000 
75.000 

09,000 

70,000 

71,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

02,000 

96,000 

100,000 

10i,000 

108. 000 

112,000 

116,000 

117,900 


Elongation  S"c<^«»;^« 


! 


I 


Permanent  Successive 
Z^  I  permanent 
•®*"  set. 


Inch. 
0. 

.000100 
.000300 
.000667 

.oaiooo 

.  0013.13 
.001667 
.002033 
.002233 
. 002400 
. 002467 
.  OU2500 
.  002.533 
.  0(12.567 
.002600 

.004033 

.005833 

.0(Hn67 

. 011233 

.  012000 

.013667 

. 015267 

.016667 

.020000 

.023667 

.027600 

.032333 

.  037333 

.042833 

.0500 

.0600 

.0833 


Inch. 


0. 


.000100 
.000200 
.000367 
.000338 
.000333 
.000334 
.000366 
.000200 
.000167 
.000067 
.000033 
.000033 
.000034 
.000033 

. 001433 

.001800 

.003334 

.002066 

.000767 

.001667 

.001600 

.001400 

.003333 

.003607 

.003833 

.004833 

.005000 

. 005500 

,007167 

.  0100 

.  0233 


Inch. 


0. 
0. 


Bemarks. 


Inch. 


0. 


Initial  load. 


0. 

6' 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  117,000 

KlMtic  limit  per  sanare  inch  of  original  section do 75.000 

Elongation  per  inch  after  rupture inch..      .  1800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0026.)U 

Kofluotion  in  diameter  at  point  of  rupture do. . .        .  125 

Kodnction  in  area  after  rnpture,  per  cent  of  original  section 43. 3 

Position  of  rupture l".l  from  neck 

Character  of  broken  sarface fine  silky,  cup  shaped 

Elongation  of  Inch  secUons ".24*, ''.20,  ".10 
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Marks,  50  T  I. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  lengtb,  2'\ 


Applied  loads. 

1 

1?  1  JikVft  J«^  4  l^^-W* 

Siiocesftive 

Permanent 
Bet. 

Sncoessiyo 

permanent 

set. 

Hemarks. 

Total. 

Per  square 
inch. 

»JT  1-» 

Fo^mdt. 

200 

1,000 

2.000 

4,000 

0,000 

8.000 

10,000 

12,000 

13,800 

14,000 

12,600 
12,800 
18,000 
13,200 
i:{,400 
13,600 
13,800 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20.000 
20,800 
21,600 
21,780 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60.000 
69.000 
70,000 

63,000 

ei.ooo 

65,000 

66.000 

67,000 

08,000 

60,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

108,900 

Inch. 
0. 
.000100 
.000300 
.000633 
.001000 
.0U1338 
.001667 
.UO2000 
.002300 
.003433 

.003800 

.004200 

.007333 

.011000 

.011333 

.011700 

.012667 

.  013933 

.  015167 

.016000 

.018333 

. 020233 

.022000 

.026500 

.031000 

.036333 

.043000 

.033333 

.0667 

.0933 

.1267 

Inch. 
0. 
.000100 
.000200 
.000333 
. 000367 
.000333 
.ooo:i34 
.000333 
.000300 
.001133 

.000367 

.000400 

.  003133 

.003667 

.000333 

.000367 

.000967 

.001266 

.001234 

.  001433 

.001733 

.001900 

.  001767 

.004500 

.004500 

.005338 

.006667 

.010333 

. 013367 

.0266 

.0334 

Inch, 
0. 
0. 

Inch. 
0. 

IniUal  load. 

' 

**'        1       

'o.  '" 

Elastic  limit 
Load  fell. 

1 

• 

1 

t 

1 

1 

1     

1 

i 

............'............ 

1     

'""* -•-.. 

Tensile  strength. 



Gefteral  summary. 

Tensile  streni^th  per  sqniire  inch  of  original  section pounds..  108,900 

Elastic  limit  per  sonare  inch  of  original  section do...    00,000 

Elongation  per  incn  after  rapture inch..      .1967 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002300 

Redaction  in  diameter  at  point  of  rupture do. . .       .  125 

liednction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture 1".21  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections ".11,  ".27*,  ".21* 
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No.  5975. 

Marks,  50  T  I  0. 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  iuch. 

Gauged  leugtb,  3". 


Applied  loads. 


Totnl. 


Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

6.000 

10, OUO 

12,000 

14,000 

14.800 

15, 000 

15, 200 

14,000 
14, 200 
14,400 
14, 000 
14, 800 
15.  000 

15,  2U0 
15.000 
16,000 

16,  800 

17,  600 

18,  4(10 
19. 20<) 
20, OUO 
20.  HOO 
21,(500 

22,  400 

23,  200 


incn. 


Founds. 
1,000 
5.000 
10,000 
211, 000 
30, OOO 
40,000 
50,00U 
60,  Olio 
70, 000 
74,000 
75.000 
76,000 

70,000 

71,  000 

72, 000 

73,  000 

74,000 

75,000 

76, 000 

78, 000 

80,  000 

84.  0(H) 

88,000 

92.  (HIO 

9<^  000 

100,  UOO 

104,  000 

108.  UOO 

112.000 

116,000 


EloDgation 


Sacoessive 


per  inch. 

per  iucli. 

Inch. 

Inch. 

0. 

.000100 

.000100 

.000300 

.000200 

.000633 

. 000333 

.000907 

.  000334 

.001333 

.0003(.6 

.001667 

.000334 

.002000 

.000331 

.002307 

.000367 

. 002533 

.OOOHO 

.  002600 

.  000067 

.002633 

.000033 

.003567 

.000934 

.  004307 

. 000800 

.012000 

. 007633 

.012333 

.  000333 

. 012933 

.  OOOCOO 

.013667 

.  000734 

.014367 

.  000700 

.016000 

.  0176(:0 

.021500 
. 024733 
. 029000 
. 033333 
. 038700 
.0467 
.0567 
.  0607 
.1000 


.001633 
.0016(0 
. 0039U0 
. 003233 
. 004267 
.0043:;3 
. 005307 

.  ouao 

.0100 
.0100 
.  0333 


Permanent 
•et. 


SacceMive 
permanent 

80t. 


Bemarks. 


Inch. 


Inch. 


0. 
0. 


0. 


Initial  load. 


Elastic  limit. 
Load  full. 


Tensile  strength. 


General  siimmari/. 

Toii-'ilc  strtMiglh  per  sqmiro  incli  of  ori;^iiial  soctiou pounds..  116,000 

lClii>tic  limit  p*r  Htiiiare  in<h  of  oriKiual  ttectiou do...     76,000 

Kloiipition  per  inch  alter  rupture inch..       .  1667 

tlon^atiwu  per  inch  under  strain  at  ela^stic  limit do...  .0(>2U33 

llt'ducliou  in  diami^tcr  at  point  of  rupture do...         .  125 

KtMluctiim  in  area  after  rupture,  per  ceut  of  uri<;iQal  section 43.3 

Tosii ion  of  rupture 1".27  from  neck 

Character  of  brolcen  surface fine  sillcy,  cup  shaped 

Elongation  of  inch  sections '^09,  ".23*,  ".18 
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No.  6976. 

Marks,  60  T  I  B. 
Diameter,  ".606. 
Sectional  area,  .20  sqaare  inch. 
Gauged  length,  3''. 


Appli«d  loads. 

Elon^tion 
p«r  mch. 

Snoceasive 

elongation 

per  inch. 

Permanent 
set. 

Snoceasive 

permanent 

set. 

Eemarks. 

Total. 

Per  Boaare 
inon. 

Pound*. 

2U0 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,800 

14,000 

13,000 
13, 200 
13,400 
13,000 
13,800 
14,000 
14,400 
14,800 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
21, 710 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
09.000 
70,000 

65,000 

66,000 

67,000 

68,000 

60,000 

70,000 

72,000 

74,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104.000 

108,000 

108,550 

Inch. 
0. 

.000188 
.000800 
.000633 
.000967 
.001333 
.001667 
.002033 
.002367 
.002538 

.007267 

.011433 

.012000 

.012733 

.013100 

.013500 

.015333 

.017000 

.020833 

.022667 

.027667 

.031733 

.037167 

.0433 

.0533 

.0700 

.0967 

Inch. 
0. 

.000183 
.000167 
.000333 
.000334 
.000366 
.000334 
.000366 
.000334 
.000166 

.004734 

.004166 

.000567 

.000733 

.000367 

.000400 

.  001833 

.001667 

.003833 

.001834 

.005000 

.004066 

.005434 

.006183 

.0100 

.0167 

.0267 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  feU. 

Tensile  strength. 

.000033 

.000033 

■ 

1 

1 

General  8umma7'y. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds . .  108, 650 

Elastic  limit  per  sqaare  inch  of  original  section do...    69,000 

Elongation  per  inch  after  mptnre inch..      .2067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002367 

Kednction  in  diameter  at  point  of  rupture do...       .135 

Bednction  in  area  after  rapture,  per  cent  of  original  section 46.2 

Position  of  rupture r'.4  fh>m  neck 

Character  of  broken  surface fine  silky;  cup  shaped 

Elongation  of  inch  sections ".18,  ".32*,  ".12 

H.  Doc.  143 11 
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No.  5784. 

Marks,  34  B  E. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elonsation 
per  inch. 

Saooessire 

elong^ation 

per  inch. 

Permanent 
set. 

Saocesslve 

permanent 

set. 

Remarks. 

1 

Total. 

Per  square 
incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

6,200 

6,800 

^7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,000 

11,200 

11,220 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
31,000 
84,000 
35,000 
86,000 
87,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
55,000 
66,000 
56,100 

IndL 

a 

.000100 

.000300 

.000633 

.000967 

.001000 

.001200 

.021333 

.022167 

.024000 

.027167 

.029333 

.031667 

.041333 

.048833 

.058333 

.070000 

.083667 

.101667 

.181333 

.160667 

.1967 

.2167 

Inek, 
0. 

.000100 
.000200 
.000333 
.000334 
.000083 
.000200 
.020183 
.000834 
.001838 
.003167 
.002166 
.002334 
.009666 
.007500 
.009500 
.011667 
.018667 
.018000 
.029666 
.029834 
.036033 
.0200 

Inch. 
0. 

0. 

Inch. 
0. 

Initial  load. 

0. 

Elastic  Umit 
Tensile  strength. 

1 

1 

1 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    56, 100 

Elastic  limit  per  square  inch  of  original  section inch..    84,000 

Elongation  per  incn  after  rupture do...      .3400 

Elongation  per  inch  under  smin  at  elastic  limit do...  .001200 

Seduction  in  diameter  at  point  of  rupture do...       .205 

Reduction  in  area  after  rupture,  per  cent  of  original  section 64.7 

Position  of  rupture l".7fh)mneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".22,  ".55*.  ".25 
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No.  6795. 

Marks,  36  B. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

SncoeaaiTe 

elongation 

per  Inch. 

Permanent 
set. 

Saooeaslve 

permanent 

set. 

Bemarka. 

Total. 

Ferflquare 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

10,200 

9,200 
9,400 
9,600 
9,800 
10.000 
10,200 
10,400 
10,800 
11,200 
11,600 
12,000 
12.400 
12,800 
18, 200 
13,600 
14,000 
14,400 
14,800 
15,000 
15,200 
15,600 
16,000 
16, 180 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
51,000 

46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
.    60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
75,000 
76,000 
78,000 
80,000 
80,660 

Inch. 
0. 

. 000100 
.000300 
.000600 
.000933 
.001300 
. 001700 
.001767 

.005233 

.009383 

.011333 

. 012267 

.  013067 

.014000 

.015333 

. 017933 

.  020567 

.023667 

.027333 

.  080633 

.034067 

.039000 

.  044267 

.  049167 

.  055700 

.065833 

.  071267 

.0800 

.0933 

.1233 

.1600 

Inch. 
0. 

.000100 
.000200 
.000300 
.000383 
.000367 
.000400 
.  000067 

.003466 

.004100 

.002000 

.000934 

.000800 

.000933 

.  001333 

.002600 

.002634 

.003100 

.003666 

.003300 

.003434 

.004933 

.006267 

.004900 

.006533 

.010133 

.005434 

.  008733 

.0133 

.0300 

.0367 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
LoadfelL 

.000033 

.003033 

1 

1 

... 

1 

1 

I 

Tensile  strength. 

••**•••"•••* 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnda..    80,850 

Elastic  limit  per  square  inch  of  original  section do...     51,000 

EloDgation  per  inch  after  mpture inch . .      .  2400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001767 

Reduction  in  diameter  at  point  of  rupture do...        .105 

Keductionin  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rupture 1".25  tromneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".25,*  ".30,*  ".17 
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No.  6790. 

Marks,  36  R  F. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

EloDffation 
per  inch. 

SucceflKire 

eloneation 

perlnoh, 

Permanent 
set. 

SncoesfllTe 

permanent 

set. 

Remarka. 

Total. 

Per  square 
inch. 

Fowidg. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,600 

12,000 

12,400 

12,800 

13,200 

13.600   - 

14,000 

14,400 

14.800 

15,200 

15,600 

16.000 

16,400 

16,640 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
50,000 
65,000 

51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
06.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
83,200 

Ineh. 
0. 

.000100 
.000300 
.000683 
.000067 
.001300 
.001667 
,001767 

.004500 

.006000 

.007367 

.008900 

.010500 

.013667 

.023600 

.025333 

.028400 

.031733 

.036000 

.040000 

.045167 

.050333 

.058367 

.066000 

.077667 

.002338 

.1233 

.1600 

Ineh, 
0. 

.000100 
.000200 
.000333 
.000334 
.000333 
.000367 
.000100 

.002733 
'.001500 
.001367 
. 001533 
.001600 
.003167 
.009033 
.001733 
.003067 
.003333 
.004267 
.004000 
.005167 
.005166 
.008034 
.007633 
.011667 
.014660 
.030967 
.0367 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

0. 
0. 

ElaBtio  limit. 

1 

LoadfelL 

i 

1 

1 

•••.••••••««|. •••-••••••- 

1  

1 

1 

1          ,...•.. 

Tensile  strength. 

I 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    83,200 

Elastic  limit  per  square  inch  of  originu  section do...    55,000 

Elongation  per  inch  after  rupture inch..      .2367 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Keductlon  in  diameter  at  point  of  rupture do...        .  125 

Keductionin  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture 1".2  from  neck 

Character  of  hroken  surface finesilkv,  cup  shaped 

Elongation  of  inch  sections ".25*,  ".28*  ".18 
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RECEIVERS   OF   RIFLES,  .30-CALIBEB. 


No.  5874. 

Marks,  B. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SuccoMive 

elongation 

per  Inoh. 

Permanent 
set. 

Saooeuive 

permanent 

aet. 

Bemorka. 

Total. 

Per  sqnare 
Inch. 

Poundi. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
8,400 
8,600 
8,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8.400 

8,800 

9,200 

9.600 

10,000 

10.400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

13,470 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
42,000 
43,000 
44,000 

86,000 
36,000 
87,000 
88,000 
39,000 
40,000 
42, 000 
44.000 
46,000 
48,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
67,350 

Inch. 
0. 
.000100 
.000300 
.000633 
.000967 
.001300 
.001867 
.001400 
.002633 

.002733 
.003033 
.  005167 
.  008233 
.010000 
.015667 
.018200 
.022000 
.  025433 
.029100 
.033667 
.038800 
.043167 
.049900 
.056167 
.066000 
.077333 
.093333 
.193000 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
. 000333 
.000067 
.000033 
.001233 

.000100 
.000300 
.002134 
.003066 
.001767 
.005667 
.002533 
.003800 
.003433 
.003667 
.004567 
.  005138 
.004367 
.006733 
.006267 
.009833 
.011333 
.016000 
.099667 

Ineh, 
0. 
0. 

Inch, 
0. 

IniUalload. 

Elastic  limit. 
LoadfoU. 

0. 

t..\ 

1  Tensile  strength. 

General  summary. 

Tensile  strength  persqoare  inch  of  original  section pounds..    67,850 

Elastic  limit  per  square  inch  of  original  section do...    48.000 

Elougation  per  inch  after  rupture Inch..      .2900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Kediiction  in  diameter  at  point  of  rupture .........do...       .156 

Reduction  In  area  after  rupture,  per  cent  of  original  section 61.9 

Position  of  rupture l."lftt>m  neck 

Character  of  broken  surface silky 

Elongation  of  inoh  aections ".20,  ".26,  ".41* 
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No.  5875. 

Marks,  E.  F. 

Diameter,  ".505. 

Sectional  area,  .20  square  incli. 

Gauged  length,  3". 


Applied  loads. 

Blonffation 
per  inch. 

SacoessWe 

eloDcation 

per  Inch. 

Permanent 
set. 

SuccesMtve 

pennaiioiit 

set. 

Remarka. 

ToUl. 

Per  square 
incli . 

Poundi. 

200 

1,000 

2,000 

4,000 

6.000 

6,200 

6,400 

6.000 

6,800 

7,000 

7.200 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

9.600 

10,000 

10,400 

10,800 

11,200 

11,600 

12.000 

12,400 

12,5*)0 

PoundM. 
1,000 
5,000 
10,000 
20.000 
30,000 
81.000 
82.000 
83.000 
84,000 
85,000 
36,000 
37,000 
88,000 
30,000 
40.000 
42,000 
44.000 
46,000 
48,000 
50,000 
52,000 
54,000 
56.000 
58.0<i0 
60.000 
62,000 
62,500 

Ineh. 
0. 

.000100 
.000300 
.000633 
.001000 
.003333 
.009000 
.013000 
.014600 
.015333 
.017400 
.010067 
.020667 
.023167 
.024333 
.028333 
.032833 
.037500 
.044383 
.050030 
.0564X)0 
.067000 
.076667 
.092000 
.114000 
.164:m 
.2200 

Ineh. 
0. 

.000100 
.000200 
.000333 
.000367 
.002333 
.005667 
.004000 
.001600 
.000733 
.002067 
.001667 
.001600 
.002500 
. 001166 
.004000 
.004500 

Inch. 

0. 
0. 

Inch. 
0. 

1 
Initial  load. 

Rlaatic  Umlt. 

.0OJO33 

.001)033 

1 

.004667 
.006833 
.005667 

.006000 
.011000 
.008667 

1 

.015333 
.022000 
.050333 
.055607 

Tensile  stronirth. 

1                      1 

General  summary. 

Tenalle steen^h  per  aqnare  inch  of  oriii^inal  section pounds..    62,500 

Elastic  limit  per  sonare  inch  of  original  section do.. .    80, 000 

Blongation  per  inon  after  rupture inch..      .3467 

Elongation  per  inch  nnder  strain  at  elasticlimit do...  .001000 

Reduction  in  diameter  at  point  of  rupture do...       .165 

Bednction in  area  after  roptnre,  per  cent  of  original  section 54.6 

Position  of  raptors at  middle  of  stem 

Character  of  DTolcen  sarfaoe silky 

Elongation  of  inch  aeotiona ".27,  ".52*,  ".25 
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No.  5907. 

Marks,  37  E. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Elongation 
por  inch. 

SaccoAsive 

elonfsatiun 

per  inch. 

Permanent 
set. 

Sacoeative 

permanent 

set. 

Bemarks. 

Total. 

Per  sq  nare 
incli. 

Pound*. 
2U0 
1,000 
2,000 
4,000 
6,000 
8,000 
8,200 
8,400 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8.400 

8,800 

9,200 

9.600 

10,000 

10,400 

10,800 

11,200 

11.600 

12.  000 

12,400 

12,800 

12,840 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80.000 
40,000 
41,000 
42,000 

35,000 
36,000 
87,000 
38,000 
80,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
64,200 

Inch. 
0. 

.000067 
.000300 
.000600 
.000933 
.001267 
.001300 
.001888 

.002367 

.002833 

.004667 

.007000 

.018367 

.019333 

.021233 

.023000 

.027338 

.031833 

.036667 

.042000 

.048333 

.056667 

.064667 

.076333 

.091667 

.116667 

.1667 

.2067 

Ineh. 
0. 

.000067 
.000233 
.000300 
.000333 
.000334 
.000033 
.000033 

.001034 
.000466 
.001834 
.  002333 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastio  limit. 
LoadfelL 

0. 
0. 

: 

.011.367 
.000906 
.001000 
.  001767 

.O0433:i 
.004500 
.004834 
.006333 
.006333 
.008334 
.008000 
.011666 
.015334 
.025000 
.050033 
.0400 

1 

1 

1          .  .  .. 

i 

Tensile  strength. 

( 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..    64,200 

Elasticlimit  per  Bouare  inch  of  original  section do...    42,000 

Elongation  per  incD  after  mptare inch..      .3200 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001333 

Rednction  in  diameter  at  point  of  rapture do. . .        .185 

Reduction  in  area  after  mptare,  per  cent  of  original  section 59.8 

Position  of  mptare at  middle  of  stem 

Character  or  brokfn  surface fine  silky 

Elongation  of  inch  sections ",22,"Mt*"J& 
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Ko.  5908. 

Marks  37  F. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'^ 


Applied  loAde. 

Elongation 
paruioh. 

SnocoMlTe 

elongation 

per  inch. 

Permanent 
set. 

Saccesslve 

permanent 

set. 

Remarks. 

Total. 

PorBonare 
inch. 

PoundM, 

200 

1,000 

2,000 

4.000 

6,000 

7,000 

7,600 

7,800 

8,000 

8,200 

8.400 

8,600 

8,800 

9,000 

9,200 

9.600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

18.200 

13.600 

14.000 

14,400 

14,530 

Pound*. 
1.000 
5,000 
10,000 
20.000 
80,000 
85,000 
88,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
48,000 
60,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
72,650 

Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001167 
.001333 
.002333 
.004267 
.009667 
.011000 
.012167 
.  014167 
.016000 
.017667 
.020000 
.023667 
.028338 
.082000 
.036838 
.042000 
.050000 
.056667 
.064667 
.077667 
.089333 
.1167 
.1533 
.1867 

Inch, 
0. 

.000100 
.000200 
.000333 
.000367 
.000167 
.000166 
.001000 
.001934 
.005400 
.001333 
.001167 
.002000 
.001833 
.001667 
.  00233 1 
.003667 
.004666 
.003667 
.004333 
.005667 
.008000 
.006667 
.008000 
.013000  • 
.011666 
.027367 
.  0366 
.0334 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

0. 

Elastic  limit. 

.002933 

.002933 

! 

1 

*""***  •••     1        •   •-•••• 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    72,650 

Elastic  limit  per  saaare  inch  of  original  section do...    88,000 

Elongation  per  inen  after  rupture inch..      .2833 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001331 

Beduction  in  diameter  at  point  of  rupture do...       .155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51.9 

Position  of  rupture l^from  neck 

Character  of  broken  surface fine  silky 

Elongationrof  inoh  sectious ".18,  ".22,  ''.4^ 
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Marks,  Os* 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'^ 


No.  5720. 


Applied  loads. 

Elonfration 
per  inob. 

Successive 

Permanent 
set. 

SaocessiTe 

penuauent 

set. 

Eemarlcs. 

Total. 

Per  tqaare 
luoa. 

elongation 
per  inch. 

Pound*. 
200 
1,000 
2.000 
4,000 
6,000 
8.000 
10,000 
12,000 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
15,200 
15,400 
15,600 
15,800 
16,000 
16,400 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,670 

Poundt. 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

50,000 

60,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75.000 

76,000 

77,000 

78,000 

79.000 

80,000 

82,000 

84,000 

88,000 

02,000 

96.000 

100,000 

104,000 

108,000 

112,000 

116, 000 

120.  000 

123,350 

Inch. 
0. 

.000133 
.000267 
.000633 
.000967 
.001300 
.001667 
.002033 
.002367 
.002400 
.002433 
.004333 
.006667 
.008667 
.009200 
.009667 
.010500 
.011333 
.011933 
.013000 
.014667 
.018000 
.022107 
.024000 
.028000 
.031667 
.037000 
.044667 
.052000 
.066000 
.1067 

Inch. 
0. 

.000133 
.000134 
.000366 
.000334 
.000383 
.000367 
.000366 
.000834 
.000083 
.000033 
.001900 
.002334 
.002000 
.000533 
.000467 
.000838 
.000833 
.000600 
.001067 
.001667 
.003333 
.004167 
.001833 
.004000 
.003667 
.00.1333 
.007667 
.007333 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  8treD;[;th. 

0. 

0. 

0. 

1 

1 

............  

*"*■•"*"•■•* 

* 

1 

.014000 
.0407 

1  '     .        , 

1 

General  summary. 

Tensile  strength,  per  square  inch  of  original  section pounds..  123,350 

Elastic  limit,  per  square  inch  of  originiQ  section do...    72,000 

Elongation  per  inch  after  rupture inch..      .1833 

Elongation  per  inch  under  strain  atelantic  limit do...  .002483 

Reduction  in  diameter  nt  point  of  rupture do...        .  105 

Ke<luotion  in  area  after  rupture,  per  cuut  of  original  Bection 37.1 

Position  of  mptnre at  middle  of  stem 

Character  of  brolcen  surface fine  silkj',  dark  gray ;  trace  of  granulation 

Elongation  of  inch  sections 'M3,  ".29% 'M3 
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Marks,  O?. 

Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'^ 


GATLING   GUNS,  BARBEL  STEEL. 

No.  572L 


Applied  litads. 

ElooffatioD 
permch. 

SacooMive 

eloiiffation 

perlnch. 

Pennaneot 

Bet. 

Sacceseiye 

penuanent 

set. 

Remarks. 

Total. 

Per  80  nare 
inch. 

PoufidM. 

200 

1,000 

2.000 

4,000 

6.000 

8,000 

10,000 

12,000 

14,000 

14,200 

14,400 

14,600 
14,800 
15,000 
15.200 
15.600 
16,000 
16.800 
17,600 
18,400 
19.200 
20. 000 
20,800 
21,000 

22.  400 
2:«.  200 

23,  280 

Pound*. 
1,000 
5,000 
10.000 
20,000 
30, 000 
40,000 
50,000 
6U.000 
70,000 
71,000 

72,000 

73,000 

74,000 

75,000 

76, 1100 

78.000 

80.000 

84.000 

88.000 

02,  000 

06,000 

100, 000 

104. 000 

108,  000 

112.000 

116, 000 

110,400 

Iwih, 
0. 

.000133 
.000300 
.000607 
.001033 
.001400 
.001733 
.002033 
.002400 
.002467 
/    .003000 
\  .  010033 
. 010700 
.011233 
.OIKW 

.  oi2:>;« 

.013767 
.015667 
.019000 
.022667 
.026667 
.031167 
.036000 
.042500 
.050333 
.004333 
.098333 
.1133 

Inch, 
0. 

.000133 
.000167 
.000367 
.000366 
.000367 

.ofmas 

.000300 
.000367 
.000067 
.000533 
.007033 
.000667 
.000533 
.000600 
.000700 
.001234 
.001900 
. 003333 
.003667 
.004000 
.004500 
.004833 
.006500 
.007833 
.014000 
. 034000 

Inek, 

0. 
0. 

Inch, 
0. 

Initial  load. 

1 

0. 

0. 

EListio  limli. 

**"**     1          "                      " 

1 

t 

v^'^'^v^v^'^y///^"'^ 

1 

t 

) 

t 

( *  *  *  * " 

1 

.014907 

Tennilp  atreiigtli. 

General  summary. 

Tensile  fttrpngth  per  sqiinre  inch  of  original  section ponnda. .  116, 400 

Elastic  limit  per  nnnare  inch  of  original  sect iuu do  ..     71,000 

Elongation  per  incu  after  ruptnre inch..      .1900 

Eloncntion  per  inch  under  stmin  at  claAtio  limit do...  .002467 

Reduction  in  diameter  at  point  of  ruptnre do...        .125 

Reduction  in  area  after  rupture,  per  cent  of  original  neetion 43.3 

Position  of  rupture 1".6  from  neck 

Character  of  broken  Hurfaee finesilky;  cnp-nhMped  ends 

Elongation  of  inch  sections ".12,  ".33*,  ".U 


5-INCH  R.  F.  GUN 


WHICH  BURST  AT 


SANDY  HOOK  PROVING  GROUND. 


TANGENTIAL  SPECIMENS  FROM  FRAGMENTS 

OF  TUBE  AND  JACKET. 
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No.  5881. 

Marks,  Tabe  1. 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 

Oaaged  Icugth,  2". 


Applied  loAds. 


Total. 


Faundt. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

0,0U0 

0,200 

9,400 

0,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11.800 

12,000 

12,200 

12,400 

12.600 

12,800 

13,000 

13,200 

13,400 

13,600 

13,800 

14,000 

14,200 

14,400 

14,600 

14,800 

15,200 

15,600 

16,000 

17,810 


,  Elnn^ati  on 

PerBoaaro    Vennch. 
incn. 


Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
63,000 
54.000 
55,000 
56.000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
66,000 
67.000 
68.000 
60.000 
70,000 
71,000 
72,000 
78,000 
74,000 
76.000 
78,000 
80.000 
80,050 


Inch. 
0. 

.000100 
.000350 
.000600 
.000950 
.001100 
.001400 
.001450 
.001450 
.001600 
.001550 
.001600 
.001600 
.001650 
.001700 
.001800 
.001900 
.001950 
.002000 
.002050 
.002100 
.002150 
.002250 
.002350 
.002400 
.002450 
.002500 
.002600 
.002700 
.002800 
.002900 
.003050 
.003450 
.003650 
.003900 
.004300 
.004500 
.005000 
.  005900 
.  006750 
.009750 
.014000 
.019000 


SaccesBive 

elongation 

per  inch. 


Ineh, 

0. 

.000100 
.000250 
.000250 
.000850 
.000150 
.000300 
.000060 

0. 

.000050 
.000060 
.000050 

0. 
.000060 
.000050 
.000100 
.000100 
.000050 
.000050 
.000050 
.000050 
.000050 
.000100 
.000100 
.000050 
.000060 
.000050 
.000100 
.000100 
.000100 
.000100 
.000150 
.000400 
.000200 
.000250 
.000400 
.000200 
.000500 
.000900 
.000850 
.003000 
.004250 
.005000 


Permanent 
set. 


Ineh. 


0. 
0. 


0. 


.000050 


000850 


Sncoessive 

permanent 

set. 


Ineh. 


0. 


.000060 


.000800 


Bemarka. 


Initial  load. 


Blantlo  limit. 


Tensile  strength. 


General  eummary. 

Tenaile  strength,  per  square  inch  of  ori^nal  section..! ....ponnds..    89,060 

Elastic  limit,  persqnare  inch  of  originalseotion do...    61,000 

Elongation  per  inch  after  mptare loch..      .2050 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002500 

Sednotion  in  diameter  at  point  of  mp rare do...       .125 

Redaction  in  area  after  rupture,  per  cent  of  originnl  nection 43. 8 

Position  of  rapture ".96  from  neck 

Character  of  broken  surface silky 

Elongation  of  inoh  sections ".31*. 'MO 


190         5-INCH   B.  F.  GUN,  BURST   GUN,  TUBE,  AND   JACKET. 

No.  5882. 

Marks,  Tube  2. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2'^ 


Applied  loadft. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9.600 

0,800 

10,000 

10,200 

10,  400 

10,600 

10, 800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,200 

11,400 

12,600 

12,800 

13,000 

13,200 

13,400 

13,600 

13,800 

14,000 

14,400 

14,800 

15,200 

15, 600 

16,  000 

17. 420 


Per  square 
iucn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
68,000 
54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
66,000 
67,000 
68,000 
69,000 
70, 000 
72, 000 
74,000 
76,000 
78.000 
80,000 
87.100 


Eloneation 
per  mch. 


Inch. 
0. 

. 000100 
.000350 
.000600 
.000950 
.001050 
.001300 
.001400 
.  001450 
.001500 
.001550 
.001600 
.001650 
.  001750 
.001850 
.  001950 
.002000 
.002000 
.002050 
.002100 
.002300 
.002450 
.002550 
.  002700 
.002050 
.  003100 
.003300 
.003600 
.003960 
.004450 
.  005100 
.006000 
.  007250 
. 008350 
. 009500 
.011000 
.  014500 
.  018250 
.  0l'250O 
. 028500 
.037150 


SucceMlve 

elonn^ation 

per  inch. 


Inch. 
0. 

.000100 
.000250 
.000250 
.000350 
.000100 
.000250 
.000100 
.000050 
.00QJ950 


.oooa'so 

.000050 
.000100 
.000100 
.000100 
.000050 
0. 

. 000050 
.000050 
.000200 
.000150 
.000100 
.000150 
.000250 
.000150 
.000200 
.000300 
.C00350 
. 000500 
.000650 
.000900 
.  001250 
.001100 
.001150 
.001500 
. 003500 
.003750 
. 004250 
. 006000 
.008050 


Permanazit 
Bet. 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


Inch. 


0. 


Initial  load. 


ElastloUmtt. 


000850 


.000860 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    87,100 

Elastic  limit  per  sauare  inch  of  original  section do...    64.000 

Elongation  i>er  incn  after  rupture inch..      .2300 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002100 

Reduction  in  diameter  at  point  of  rupture do...        .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.3 

Position  of  rupture ".96f^om  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16»".31* 
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No.  5SSS. 

Marks,  Tube  3. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

EloDgation  i 
periucb. 

SucceAsive 

Permanent 
set. 

Successive 

permanent 

set. 

Keinarks. 

Total. 

Per  aquare 
incu. 

elonf;ation 
per  inch. 

Foundt. 

2U0 

1,0(10 

2,000 

4,000 

6,000 

7.000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10.800 

11,000 

11.200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13.200 

13.600 

14,000 

14,400 

14,800 

15.200 

15.600 

16.000 

17,640 

Pottnda. 
l.(K)0 
5,000 
10,000 
20,000 
30.UO0 
35.000 
40,000 
42,000 
43,000 
44,000 
45.  (KM) 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
63,000 
54,000 
65.000 
56,000 
57,000 
58.000 
50.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76. 000 
78.000 
80,000 
87,700 

Inch. 
0. 
.000100 
. 000350 
.0006UO 
.000950 
.001100 
.001300 
.001400 
.001450 
.001600 
.001600 
.003750 
.004000 
.005650 
.007000 
.007500 
.008500 
.009500 
. 010100 
.011150 
.012000 
.013000 
. 014000 
.015000 
. 015000 
.010950 
.019150 
.021550 
.024400 
.027250 
.030150 
.033500 
.037600 
.041550 
.047750 
.054100 

Inch. 

0. 

.000100 
.OOU-J50 
.000250 
.000350 
.000150 
.000200 
.000100 
.000050 
.000050 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit 

" - 

0.                j    0. 

.100050 

.000060 

.000100 
.002150 
.001150 
.000750 

•  ■•»•■  ••••■■ 

1 

Tensile  strcnfcth. 

"//..'.".'.'.' c... .....v.. 

.001350 
.000500 
.001000 
.001000 
.000600 

1 

.001050 
.000850 
.001000 
.001000 





.001000 
.000900 
.001050 
.002200 
.002400 
.002850 
.002850 
.002900 
.003350 

,,,,,,,,,,..1        

.004100 
.003050 
.006200 
.006350 

1 

............. 

............. 

1 

' 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounda..    87,700 

Elastic  limit  per  square  inch  of  original  section do...    45,000 

Elongation  per  incn  after  rupture inch. .      .  2250 

Elongation  per  inch  under  stnun  at  elastio  limit do...  .001600 

Bednction  in  diameter  at  point  of  rupture do...       .115 

Bedoction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface.... silky 

Elongation  of  inch  aeotions ".22*,  ".23* 
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No.  5SSi. 

Marks,  Jacket  1. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gaaged  length,  2". 


Applied  loads. 

Elooffation 
per  iuch. 

Succewflive 

elongation 

]>er  inch. 

Permanent 
set. 

Succeeaive 

pennaneut 

set. 

Remarka. 

Total. 

Per  M  nare 
Idcd. 

Povnda. 

200 

1.000 

2,000 

4,000 

6.000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,-200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13, 200 

13,600 

14,000 

14.400 

14,800 

15,200 

15,600 

16,000 

10, 010 

Pounda. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52, 000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
95,050 

Inch. 
0. 

.000100 
.000300 
.000550 
.000950 
.001400 
.001650 
.001950 
.002050 
.002250 
.002450 
.002800 
.00»400 
.003950 
.004950 
.005600 
.006300 
.007600 
.008150 
.009000 
.010000 
.011600 
. 013500 
.015450 
.017100 
.019350 
.022500 
.025150 
.028000 
.030250 
.034250 

Inch. 
0. 

.000100 
.000200 
.000250 
.000400 
.000450 
.000250 
. 000300 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limiU 

Tenaile  strength. 

.000050 
.000150 

.000050 
.000100 

.000100 
.000200 
.  000200 
.000350 

...••...•••. 

.000600 
.000550 
.001000 
.000650 
.000700 
.001300 
.000550 
.000850 
.001000 
.001600 
.001900 
. 001950 
.001650 
.  002250 
.003150 
.  002650 
.002850 
.002250 

, 

1 

. 001000 

'         '  *   1 

General  8ummai*y, 


Tcnitile  Rtrength  per  square  Inch  of  original  section pounds.. 

ELiMtic  limit  persauare  inch  of  onginal  section do... 

Elougatiun  {hst  inen  after  rupture inch. . 

Kloii<;ation  per  inch  under  strain  ut  elastic  limit do. . . 

Keductiou  i n  diameter  at  point  of  rupture do. . . 

iCeUuetion  in  area  after  rupture,  i»er  cent  of  original  section 

Position  of  rupture ".4  from  neck 

Character  of  hroken  surface granular,  radiating  from  a  dull  spot  at  the  oiroumfeienoe 

Elongation  of  iuchsections "Jl,  ".19* 


05,050 

40,000 

.1500 

.001650 

.045 

16.9 
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No.  6885. 

Marks,  Jacket  2, 
Diameter,  ''.505. 
Sectional  area,  .20  sqaare  inch. 
Ganged  length,  2'\ 


Applied  loads. 

Elongation 
per  Inch. 

SacceeaiYe 

eloniTHtion 

perlnch. 

• 

1  Permanent 
set. 

Sacceesive 

permanent 

aet. 

nemarka. 

Tofl.    I'^^jr* 

Pound*. 

200 

1,000 

2,000 

4.000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10.000 

10,200 

10,400 

10,600 

10,800 
11,000 
11,200 
11,400 
11.600 
11,800 
12.000 
12,400 

Pound*. 
1,000 
5.000 
10,000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 

54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64.000 
66,000 
68.000 
70.000 
72.000 
74,000 
76.000 
78.000 
80,000 
92,560 

Inch, 
0. 

.000100 
.000300 
.000600 
.000950 
.001450 
.001950 
.002000 
.002050 
.002100 
.002200 
.002300 
.002350 
.002450 

.002700 
.002950 
.003200 
.003500 
.003800 
.004250 
.004950 
.006150 
.0087«m 
.010500 
.013050 
.015200 
.018250 
.021400 
.025450 
.028900 
.035000 

JfMA. 

0. 
.000100 

Inch, 

0. 
0. 

Inch, 
0. 

Initial  load. 

Elaatlc  limit,  approxi< 
mate. 

Tenaile  strength. 

.000200 
.000300 

I... .  ........ 

.000350 
.000500 
.000600 
.000050 
.000050 
.000060 
.000100 
.000100 
.000050 
.000100 

.000100 
.000250 

.000100 
.000150 

' 

, 

.000250 
.000250 
.000250 
.000800 
.000300 
.000450 
.000700 
.001200 
.002550 
.001800 

.000850 

.000600 

.002500 

.001650 

12,800 

13,200 
13.600 
14,000 

.002550 
.002150 
.003050 
.003150 
.004050 
.003450 
.006100 

14,400 

14,800 

15,200 
15.600 
16,000 
18,510 

1 

General  eummary, 

Tenafle  strength  per  square  inch  of  original  section pounds..    92,560 

Slastio  limit  per  sqnare  inch  of  original  section  (approximate) do...    53,000 

Slongation  per  inch  after  rapture inch..      .2450 

Elongation  per  inch  under  strain  at  elastlo  limit do...  .002450 

Reduction  in  diameter  at  point  of  rupture do...       .136 

Reduction  in  area  after  rupture,  per  cent  of  original  section 462 

Position  of  rupture ".75fh»mneck 

Cliaraoterof  oroken  surface silky 

Elongation  of  inch  sections ".85*, ".U 
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194  6-INCH   B.  F.  GUN,  BURST   GUN,  TUBE,  AND   JACKET, 


No.  5886. 

Marks,  Jacket  3. 

Diameter,  ".505. 

SectioDal  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

EloDKation 
pw  inch. 

Saooessive 

eloDffatlon 

per  inch. 

Permanent 
set. 

SaooessiTe 

permanent 

set. 

Eemarks. 

Total. 

Per  square 
iooli. 

Pounds. 
200 
1,000 
2,000 
4,000 
6.000 
8,000 

9,200 
9.400 
9,600 
9.800 
10,000 
10, 200 
10,400 
10,600 
10,800 
11,000 
11,200 
11. 400 
11.600 
11,800 
12,000 
12,400 
12,800 
13,  200 
13,600 
14, 000 
14,400 
14, 800 
15,  200 
15. 600 
16,000 
17. 900 

Poundt. 
1.000 
5,000 
10,000 
20.000 
30,000 
40,000 

46,000 
47.000 
48.000 
49,000 
50,000 
61,000 
52,000 
63,000 
64.000 
65,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
•     64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
89.500 

Inch. 
0. 

.000100 
.000300 
.000600 
.  000950 
.001300 

.001900 
.002250 
.003000 
.004250 
.005050 
.006350 
.007500 
.008850 
.009250 
.009850 
.011000 
.012000 
.012900 
.013500 
.015150 
.017300 
. 019500 
.022050 
.025000 
.027800 
.  031100 
.  034750 
.  03950*3 
.  044500 
.049750 

Inch. 
0. 

.000100 
.000200 
.000300 
.000350 
.000350 

.000600 
.000350 
.000750 
.001260 
.000800 
.  001300 
.001150 
.001350 
.000400 
.000600 
. 001150 
.  001000 
.000900 
.000600 
.001650 
.002150 
.002200 
.002550 
.002950 
.002800 
.003300 
.003650 
.  004750 
.005UOO 
.005250 

Jneh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

1 

.000060 
.000400 

.000050 
.000350 

Elastic  limit  below  46,- 
000 pound  3  per  square 
incn. 

•  ■•■■■  •••••• 

1 

1 

Tensile  strength. 



Oeneral  mvtmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  89, 500 

Elastic  limit  per  square  inch  of  original  section below  46,000  pounii:^ 

Elongation  per  inch  after  rupture inch..    .2^(^*0 

Keduction  in  diameter  at  point  of  rupture do. . .     .  l-i^ 

Beduction  in  area  aft«r  rupture,  percent  of  original  section do...     49.i 

Position  of  rupture 1"  flnom  neck 

Character  of  broken  surface ailkr 

Elougntion  of  inch  sections ".36*,  ".1@ 
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IIMVCH  DISAPPEAEDTG  CAERIAGE. 

'      Steel  Gun  Lever  Axle. 


TENACITY  SPECIMENS. 


No.  of 
test 

Diameter. 

Sectional 
area. 

TensQe  strength. 

Appearance  of  fractnre. 

TotaL 

Per  Moare 
inon. 

5466 
5521 

InehM. 

1.129 

1.129 

Sq,  ineh. 
1.00 

1.00 

Pound: 
122,460 

124,900 

Pound*. 
122,450 

124,900 

Fine  grannlar;  flractoxed  in  head  at 

root  of  thread. 
Granular,  silvery  luster;  firactnredln 

head  at  root  of  thread. 

ANCHOR  BOLTS 


FOR 

GUN  AND  MORTAR  CARRIAGE  PLATFORMS. 
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OoMPEESsioN  OP  Helical  Springs  for  7-inoh  Mortar  Carriages, 

Model  lb95. 

Springs  branded  <'A  D  &  Co." 

No.  9341. 


SPRINGS  FROM  LOT  OF  28. 


Cross  section. 


.SH 


t 


.73 


• 

Load  wheu 

Cloaed  down. 

Load  when 

Ko.  of 
■pring. 

Weight. 

Exterior 
diameter. 

Diameter 
of  wire. 

Height 
unloaded. 

compreaaed 

to  neight 

of  6  inches. 

returned 

to  heiffht 

of  6  inclies. 

Load. 

Height. 

IA>9.  oz. 

Inches. 

Inehea. 

Inches. 

Founds. 

Pounds. 

Inches. 

Pounds. 

al 

8    12^ 

4.50 

.54X.73 

7.20 

924 

2.872 

4.20 

860 

2 

8      9} 

4.50 

.54X.76 

7.20 

1,238 

3.180 

4.21 

1,181 

3 

8    12 

4.52 

.54X.76 

7.10 

1,116 

3,226 

4.20 

1, 058 

4 

8    lU 

4.51 

.54X.75 

7.10 

1,100 

3,178 

4.22 

1,023 

5 

8      91 
8    12| 

4.50 

.54X.75 

7.05 

1,077 

2,240 

4.20 

1.038 

6 

4.50 

.54X.75 

7.05 

1,058 

8,084 

4.22 

977 

7 

8    13^ 

4.50 

.55X.75 

7.15 

1,196 

3,215 

4.27 

1,140 

8 

«    12 

4.50 

.54X.76 

7.05 

1,083 

3,005 

4.26 

996 

9 

8    lOi 

4.50 

54X.74 

7.15 

1,168 

3,190 

4.22 

1,115 

10 

18    12 

4.50 

.54X.76 

7.05 

1,049 

3,064 

4.23 

1,014 

a  Second  loading  of  this  spring. 

The  tenth  spring  was  closed  down  and  thus  remained  for  a  period  of 
17  hours. 

Load  sustained  when  returned  to  a  height  of  6  inches,  1,005  pounds. 

Spring  loaded  100  times,  closing  to  a  height  of  4^  inches  and  releas- 
ing between  each  loading  to  a  height  of  6  inches. 

Final  observations  after  repeat^  loading: 

Height,  6  inches;  load  sustained,  966  pounds. 

Height,  4^  inches;  load  sustained,  2,942  pounds. 

Height,  6  inches;  load  sustained,  966  pounds. 
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H£LICAL   SPRINGS. 
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No.  9360. 
SPRINGS  FROM  SECOND  LOT  OF  32. 


Load  when 

Closed  down. 

Load  when 

No.  of 
spring. 

Weight. 

Exterior 
diiimettir. 

Diameter 
of  wire. 

Height 
anloaded. 

compressed 

to  height  of 

6  inones. 

returned 

to  heif  ht 

of  6  inches. 

• 

Load. 

Height. 

Lbs. 

oz. 

Inches. 

Inches. 

Inches, 

Pound*. 

Pounds. 

Inches. 

Pounds. 

1 

8 

9 

4.48 

.54X.75 

7.20 

1.193 

8,250 

4.13 

1,034 

2 

8 

7| 

4.50 

.54X.75 

7.15 

],15« 

3,2-H) 

4.15 

1,029 

3 

8 

10 

4.50 

.64X.75 

7.13 

1«104 

3,490 

4.14 

946 

4 

8 

H 

4.50 

.54X.75 

7.15 

1,100 

3,280 

4.05 

952 

5 

8 

H 

4.48 

.54X.75 

7.12 

1,060 

8,390 

4.13 

1,032 

6 

8 

8* 

4.48 

.54X.75 

7.16 

1,193 

3,700 

4.06 

1,028 

7 

8 

H 

4.49 

.54X.75 

7.14 

1,088 

3,550 

4.11 

971 

8 

8 

8i 

4.48 

.54X.75 

7.18 

1,224 

3,350 

4.13 

1,058 

9 

8 

7 

4.47 

.64X.75 

7.15 

1,146 

3,120 

4.17 

1,015 

10 

8 

lU 

4.48 

.54X.75 

7.02 

1,017 

2,060 

4.28 

974 

The  eighth  spring  was  retarned  to  the  testing  machine  for  repeated 
loading  and  for  closing  down  for  a  period  of  time. 

Spring  loaded  16  times,  closing  to  a  height  of  4^  inches  and  releasing 
to  6  inches  height. 

The  spring  was  then  closed  to  4|  inches  height  and  remained  for  a 
period  of  15  hoars.  Returning  to  a  height  of  6  inches,  the  load  sus- 
tained was  1,048  pounds. 

Repeated  loadings  were  then  resumed  until  the  total  number  reached 
100. 

Finally  the  spring  gave  the  following  results: 

Height,  4^  inches;  load  sustained,  2,916  pounds. 

Height,  6  inches;  load  sustained,  0U8  pounds. 


HELICA.L   SPRINGSr 
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No.  9615. 
SPRINGS  FROM  THIRD  LOT  OF  SO. 


Load  when 

Closed  down. 

Load  when 

No.  of 
spring. 

Weight. 

Exterior 
dinmeter. 

Diameter 
of  wire. 

Height 
unloaded. 

compressed 
to  height  of 

returned 

to  height 

of  6  inches. 

6  inches. 

Load. 

Height. 

Lbs.    oz. 

Inches. 

Inches. 

Inches. 

Pounds. 

Pounds. 

IneJtes, 

Pounds, 

1 

8    11 

4.55 

.68X.74 

7.08 

1,638 

4,500 

H 

L255 

a 

2  "J 

4.50 

.67X.74 

7.05 

1.502 

4,400 

4:21 

1.248 

8 

4.53 

.67X.75 

7.05 

1,684 

4,800 

4.18 

1,372 

4 

8    15 

4.50 

.67X.74 

7.06 

1,6.17 

4,600 

4.19 

1,244 

5 

8    15 

4.52 

.a7X.74 

7.06 

1,542 

4,300 

4.22 

1,200 

6 

8    15^ 

4.57 

.67X.76 

7.02 

1,558 

4,750 

H 

1,240 

7 

8    lU 

4.53 

.e7x.74 

7.01 

1,596 

4,500 

4.18 

1,224 

8 

8    10 

4.48 

.67X.73 

7.09 

1,552 

4,600 

*h 

1,230 

0 

8    144 
8    13} 

4.50 

.67X.78 

7.02 

1,540 

4,450 

4.24 

1,257 

10 

4.61 

.67X.74 

7.02 

1,672 

4,400 

4.20 

1,180 

The  tenth  spring  loaded  100  times,  closed  down  to  a  height  of  4^ 
inches,  and  released  to  a  height  of  6  inches  between  each  loading. 

Load  sustained  at  height  of  6  inches,  when  series  of  loadings  began, 
ly466  poands. 

Load  sustained  when  4^  inches  high,  4,100  pounds. 

Load  sustained  when  6  inches  high,  at  end  of  series  of  100  loadings, 
1,100  pounds. 


No.  of 
test. 

Weight. 

Exterior 
diameter. 

Diameter 
of  wire. 

Height 
unloaded. 

Load  when 

compressed 

to  height 

of  6  inches. 

Closed  down. 

Load  when 
returned 
to  height 

of  Oinciios. 

Load. 

Height. 

9441 
Betest 

Lbs.  oz. 

7    2J 

Inches. 
4.27 

Inches. 
.62  X  .62 

Incties. 
6.75 

Pounds. 

1,0U0 

962 

Pounds. 
4,420 
3,780 

Inches. 

Pounds. 
830 
800 

Compression  of  helical  springs.    Counter-recoil  springs  for  barbette 
carriage,  5-inch  rapid  fire  gun,  M.  96. 


No.  of 
test. 

Dimonsioni 

1. 

Load  at 
height  of 

15.5 
inches. 

When  closed  down. 

Height. 

Exterior 
diameter. 

Interior 
diameter. 

Weight 

Load. 

Height. 

Inches. 

Inches. 

Inches. 

Lbs. 

oz. 

Pounds. 

Pounds. 

Inches. 

9309 

19.85 

4.40 

3.04 

19 

2 

1,831 

8,900 

n.06 

9370 

19.60 

4.43 

3.07 

19 

H 

1,096 

8,700 

11.20 

9871 

19.97 

4.40 

8.04 

19 

li 

1,892 

8,850 

11.43 

9372 

19.78 

4.40 

8.04 

19 

1,822 

8,780 

11.11 

9373 

19.62 

4.40 

3.04 

19 

1 

1,716 

8,660 

11.13 

9424 

19.99 

4.85 

2.99 

19 

2} 

1,816 

8.660 

U.20 

9425 

20.01 

4.87 

8.01 

19 

^ 

1,986 

8,780 

n.29 

9420 

19.80 

4.30 

3.00 

18 

15} 

1.774 

8.600 

11.06 

9427 

19.92 

4.34 

2.96 

19 

1| 

1,840 

8,700 

11.17 

9428 

19.80 

4.34 

2.98 

19 

^ 

1,860 

8,850 

U.09 

9429 

19.71 

4.87 

3.01 

19 

'2 

1,786 

3,690 

U.14 

9430 

19.89 

4.36 

2.97 

19 

1,810 

8.750 

n.io 

9431 

19.71 

4.37 

2.99 

19 

4 

1,775 

3,680 

11.09 

9432 

19.85 

4.38 

3.00 

18 

13 

1,762 

3,6.50 

10.93 

9433 

19.83 

4.36 

2.08 

18 

1,770 

3,750 

11.08 

9434 

19.88 

4.80 

2.98 

19 

0 

1,790 

8,800 

11.18 

9436 

19.83 

4.34 

2.96 

18 

i 

1,756 

8,660 

11.04 

9430 

19.89 

4.86 

2.97 

19 

1,830 

8,700 

11.18 

9437 

19.84 

4.36 

2.97 

19 

4 

1,816 

8,960 

11.04 

9438 

19.90 

4.85 

2.99 

19 

1^ 

1,800 

8,800 

11.06 

9439 

20.02 

4.35 

2.99 

18 

1.894 

3,800 

U.07 

9440 

19.85 

4.38 

3.00 

19 

H 

1,850 

3,750 

1L20 
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Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter,  2".4S.    Bxterior  diameter,  9'^30. 


J  ^ 


7    S 


$  to 


Rings. 


1 
2 
3 
4 

5 
6 
7 
8 
9 
10 


Present 

mean 

diameter. 


Inehea. 

2.0235 

3.26976 

3.94485 

4.7439 

5.54665 

6.3303 

7. 14046 

7.94416 

8.7371 

9.1650 


Strains. 


Tension. 


Ineh. 


.0007 

.0014 

.0019 

.00236 

.0026 

.00205 

.00125 


Compres- 
sion. 


Ineh, 
.00296 
.0026 
.0001 


Stresses  per  square 
inch. 


Tension. 


Poundt. 


4,420 
7,570 
9,000 
9,870 
9,820 
7,040 
4,000 


Gompres* 
sion. 


Poundt, 

33,780 

28,850 

700 


Bings  1  and  10  detached.    Bings  2  to  9  in  the  slice. 
Interior  diameter  of  slice,  3".12.    Exterior  diameter,  8".86. 


S  to 


Binga. 


1  detached. 

a 

3 

4 

5 

6 

7 

8 

9 


10  detached. 


Present 

menn 
diameter. 


Indhez. 

2.62645 

3.26875 

8.94385 

4.74305 

5.5449 

6. 3'z98 

7.1399 

7. 9435 

8.73666 

9.16375 


Strains. 


Tension. 


Inch, 


.00065 

.0015 

.0018 

.00196 

.0016 


Compres- 
sion. 


iMih. 


.0036 
.0009 
.00016 


RINGS  ALL  DETACHED. 


Stresses  per  square 
inch. 


Tension. 


Pound*. 


8.510 
7,110 
7,560 
7,860 
6,490 


Compres- 
sion. 


Pounds. 


33,030 

6,840 

050 


2  detached 

3.27235 

3.94475 

4.7432 

5.54425 

6.3283 

7. 1381 

7.94155 

8.73605 

3  detanhed 

4  detached 

5  detached 

6  detached  .... ... . 

7  df^tfarhftl 

8  detached. ...................... 

9  detached • 
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Breech  Slice. 

Interior  diameter,  2".48.    Exterior  diameter,  9".30. 
Original  diameters  of  riugs  in  the  slice. 


Rings. 

DiaiiKiten. 

A. 

B. 

-    Mean. 

• 

1 

Inehst. 
2.6244 
3.2695 
8.9453 
4.7428 
5.5460 
6.8247 
7.1400 
7.9434 
8.7862 
9.1665 

IneKei, 
2.6226 
8.2700 
8.9440 
4.7450 
5.5444 
6.3357 
7.1409 
7.9449 
8.7380 
9.1635 

Inehss. 

2.6236 

8.26975 

8.94465 

4.7439 

5.54565 

6.3302 

7.14045 

7.94415 

8.7371 

9.1650 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Breech  Slice. 

Total  strains  released  as  the  rings  were  saccessively  detached. 
Bings  1  and  10  detached;  rings  2  to  9  in  the  slice. 
Interior  diameter  of  slice,  3'M2.    Exterior  diameter,  8'^86« 


sfo 


Rings. 

13^j-knrkn^    #1 

j^...^.*.^— 

Strains  released. 

irrescub  azitiiivwiv. 

Diameters. 

Mean. 

A. 

B. 

A. 

B. 

1  detAclied ....................... 

Inches. 
2.6273 
8.2685 
8.9445 
4.7419 
5.5462 
6.3244 
7.1395 
7.9427 
8.7358 
9.1650 

2.6256 
8.2690 
8.9432 
4,7442 
5.5436 
6.3352 
7.1403 
7.9443 
8,7875 
9.1625 

Ineh. 

+.0029 
—.0010 
—.0008 
—.0009 
—.0007 
—.0003 
^0005 
—.0007 
—.0004 
—.0015 

Inch. 

+.0030 

—.0010 

—.0008 

—.0008 

—.0008 

—.0005 

—.0006 

—.0006 

—.0005 

—.0010 

Inch. 
+.00295 
—.0010 
—.0008 
—.00085 
—.00075 
—.0004 
—.00055 
—.00065 
—.00046 
—.00125 

2 

8 

4 

5 

6 

7 

8 

9 

10  deUushed 

RINGS  ALL  DETACHED. 


2  detached 

3. 2721 
8.9454 
4.7420 
5.5455 
6.3230 
7. 1374 
7.9407 
8.7336 

3. 2726 
8.0441 
4.7444 
5.5430 
6.3336 
7.1388 
7.9424 
8.7365 

+  .0026 
+.0001 
—.0008 
—.0014 
—.0017 
—.0026 
—.0027 
—.0026 

+.0026 
+.0001 
—.0006 
—.0014 
—.0021 
—.0021 
—.0025 
—.0015 

J  J  J  J   1  J  ff 

3  detached 

4  detached 

5  detached 

6  detached 

7  detached 

8  detached 

9  detached  ...•.••.......•..•..... 

'3-  iTic^  ii''z^t^7^jFh7-ffr.7t-^  Gi.iro. 
C9 


^..5.'/^ 


H-  xlas^       -j| 


umi:-^^ 
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Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter,  2^'.585;  exterior  diameter,  5''.49« 


Rings. 

Present 

mean 
diameter. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inehet. 
2.71445 
8.1464 
3.69785 
4.2470 
4.78615 
5.3352 

Inch. 

Inch. 
.00265 
.0009 

Pounds. 

Pounds, 

29,290 

8,580 

2 

3 

.'ooois 

1*226 

6.360 

10,650 

3,090 

4 

.0009 

5 

.0017 
.00C55 

6 

Bin^s  1,  5,  and  6  detached;  rings  2,  3,  and  4  in  the  slice. 
Interior  diameter  of  slice,  3''.00.    Exterior  diameter,  4'^40. 


4  s  S. 

4fe2 


Rings. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

InehsM. 

2.7171 

8. 14616 

3.6977 

4.24715 

4.78445 

5.83466 

Inch. 

Ineh. 

Pounds, 

Pounds. 

2 

.00115 
0. 

10,960 
0 

8 

0. 
.00105 

0 
7,040 

4 

6  detached 

6  detached  ...... ..x...    ....^x.^ 

1 

BINOS  ALL  DETACHED. 


2  detached 

8.1473 
3.6977 
4.2461 

3  detached 

4  detached 

216       INTERNAL   STRAINS   IN   3-INCH   SINGLE   FORGING   GUN. 


Muzzle  Slice. 

Interior  diameter,  2".585.    Exterior  diameter,  5".49. 
Original  diameters  of  rings  in  the  slice. 


lUngB. 

Diameten. 

A. 

B. 

Mean. 

] 

Inches. 
2.7143 
3. 1437 
3.6968 
4.2496 
4.7846 
5.8392 

Inches. 
2.7146 
8.1491 
8.0988 
4.2444 
4.7877 
5.8312 

Inches. 
2.71446 
3.1464 
8.69786 
4.2470 
4.78616 
5.8362 

2 

8 

4 

5 

6 

Muzzle  Slice. 


Total  strains  released  as  the  rings  were  successively  detached. 
Eings  1, 5,  and  6  detached;  rings  2, 3,  and  4  in  the  slice. 


RINGS  ALL  DETACHED. 


2  detached 

3  detach  e<l , 

4  detached 


3.1444 
3.6968 

4.2487 


3.1502 
8.6986 
4.2436 


+.0007 
—.0001 
—.0009 


+.0011 
-s0002 
-^0009 


+.0009 
— .  00016 
—.0009 


Rings. 

l>_.4.^— > 

Straina  roleaaed. 

Diameters. 

Mean. 

A. 

B. 

A. 

B. 

1  detached , 

Inches, 
2.7171 
3.1436 
8.6968 
4.2498 
4. 7830 
6.3309 

Inches, 
2. 7171 
8.1488 
8.6986 
4.2446 
4.7859 
6.8324 

Inch. 

+.0028 

—.0002 

—.0001 

+.0002 

—.0016 

—.0023 

Inch. 

+.0026 

—.0008 

— v0002 

+.0001 

—.0018 

+.0012 

Inch. 
+.00265 
-^00025 
—.00015 
+.00015 
-^0017 
—.00056 

2 

3 

4 

6  detached 

6  detached 

INTERNAL  STRAINS 

IX 

5-mCH  SINGLE  FORGING  RAPID-FIRE  GUN. 


FOEGING  HEATED,  AND   QUENCHED  FEOM 

THE  BOEE. 


S17 


■y^    XS  ::f^  '^jlf 
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Br££Gh  Slice. 

Taken  off  after  first  treatiueiit. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 

Interior  diameter,  5'',55,    Exterior  diameter,  16''.50, 
Bing  1  taken  out  and  measured  at  South  Bethlehem, 


Rings. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
incli. 

Tension. 

Compression. 

Tension. 

Compres- 
sion. 

2 

Jnehea. 
6.805835 
0.623775 
7.466950 
8.270575 
9.102560 
9.9146 
10.708160 
11.656225 
12.3902 
18. 190850 
14. 024950 
14.8461 
15.716675 

Inch. 

Inch. 

.006275 

.003775 

.002925 

.001875 

.000775 

.000225 

P<mnd». 

Pounds, 

27,800 

17,100 

11,700 

0,800 

9,500 

7U0 

3 

4 

5 

6 

7 

8 

.001175 

.0017 

.003075 

.002875 

.003275 

.0035 

.0031 

8,800 
4,400 
7,400 
0.500 
7,000 
7,100 
5,900 

9 

10 

u 

12 

13 

14 

l^etal  beyond  ring  14  turned  off,  rings  2  to  14  in  the  slice. 
Interior  diameter  of  slice,  5'^55.    Exterior  diameter,  16'^05« 


Bings. 

Present 

mean 

diameter. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compression. 

Tension. 

Com- 
pression. 

2 

Inches. 

6.806175 
0.623950 
7.4659 
8.270275 
9.102375 
9.914475 
10.708176 
11. 556325 

Inch. 

Inch. 

.004925 

.00.36 

.00?975 

.002175 

.000950 

.000350 

Pounds. 

Pounds, 

25,400 

16,300 

12,000 

7,900 

8.100 

1,100 

8 

4 

5 

1     z, 

D...... .............. ...... 

7 

8 

.0012 
.0018 

3,400 
4,700 

9 

10 

11 

1 

12 

14. 0249 

.003225 

0,900 

13 

•««••■••••«••■ 

14 

15. 716075 

.0035 

6,700 
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King  2  detached,  rings  3  to  14  in  the  slice. 

Interior  diameter  of  slice,  6".38.    Exterior  diameter,  16''.05. 


Rings. 


2  detached 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

li 


Present 

mean 
diameter. 


Inefies, 
5.8111 
6.6227 
7.4652 
8.269875 
9. 101776 
9.9144 
10.707675 
11.555925 
12.389775 
13. 1906 
14.024450 
14.845850 
15.716350 


Strains. 


Tension. 


Inch, 


.0007 

.0014 

.002650 

.002626 

.002776 

.003260 

.002875 


Compression. 


Inch. 


.004860 
.003676 
.002575 
.001550 
.000425 


Stresses  per  square 
inoh. 


Tension. 


Pounds, 


2,000 
8,600 
6,400 
6,000 
5,900 
6,600 
6,500 


Comprea- 
sion. 


Pmmdt, 


22.000 

14,800 

9,300 

6,100 

1,300 


1 


Eings  2  and  3  detached;  rings  4  to  14  in  the  slice. 
Interior  diameter  of  slice,  7".18.    Exterior  diameter,  16''.05. 


Rings. 

Present 

mean 

diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compression. 

Tension. 

Compres- 
sion. 

8  detached 

Inches, 
6.627550 
7.464050 
8.269075 
9. 100950 
9. 9135 
10.706975 
1 1. 555350 
12. 389375 
13.190150 
14. 024050 
14.845450 
1.^71^9 

Inch. 

Inch, 

Poundi, 

Pounds. 

4 

.004825 
.003376 
.002376 
.001325 
0. 

19,400 

12,200 

7,800 

4,000 

0. 

5 

6 

7 

8 

0. 

.000825 
.002250 
. 002175 
.002376 
.002850 
.002425 

0. 

2,100 
6,400 
4,000 
5,100 
6,800 
4,600 

9 

10 

11 

12 

13 

14 
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Bings  2,  3,  and  4  detached;  rings  5  to  14  in  the  slice. 
Interior  diameter  of  slice,  8''.02.    Exterior  diameteri  16''.05, 


Hil'^ 


^,\  V, ;;  •"  ;i ".! !'.  1' 


Bings. 

Preaent 

mean 

diameter. 

Strains. 

stresses  per  sqnsre 
inch. 

Tension. 

Compression. 

Tension. 

Compres- 
sion. 

4  dfltnflliAd 

Inches. 

7.468875 

8.267875 

9.100260 

9.912860 

10.706126 

11.664675 

12.3883 

13.189426 

14.0236 

14.844750 

15. 716176 

Inch. 

Inch. 

Poundt. 

Pound*. 

6 

.004575 
.003075 
.001975 
.000850 

10,600 

10,100 

6,000 

2,400 

6 

7 

8 

9 

.000050 
.001376 
.001450 
.001926 
.002160 
.0017 

100 

10 

8,300 

11 

8,800 
4,100 
4,800 
8,200 



12 

18 

14 

Bings  2  to  6  detached ;  rings  6  to  14  in  the  slice. 

Interior  diameter  of  slice,  8".82.    Exterior  diameter,  16".05. 


^•»i 

nM 


Sings. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
Inch. 

Tension. 

Compression. 

Tension. 

Compres- 
sion. 

6  detached... 

Jnehet. 
8.272450 
9.0094 
9.9118 
10. 7055 
11.5540 
12.38T775 
18.188450 
14.022850 
14.8441 
16.714550 

Inch. 

Inch. 

Pound*. 

Pound*. 

6 

.003926 
.003025 
.001476 
.000525 

12,900 
9,100 
4,100 
1,400 

7 

8 

0 

10 

.000050 

i,'66o'" 

1,100 
2,500 
8,000 
2,100 

11 

.000475 
.001175 

12 

13 

.0016 
.001076 

14 
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Eings  2  to  6  detatched;  rings  7  to  14  in  the  slice. 

Interior  diameter  of  slice,  9", 65,    Exterior  diameter,  16'^05. 


BiDgB. 

Present 

mean 
diameter. 

strains. 

Stresses  per  sqaare 
inch. 

Tension.      Compression. 

Tension. 

Compres- 
sion. 

fi  fl AtftRhftil 

Inches. 
9. 103325 
9.911350 
10.7048 
11.553260 
12. 387250 
13. 188025 
14. 022250 
14. 843725 
15.714150 

Ifieh. 

Inch. 

Pounds. 

Pounds, 

7 

.003476 
.002175 
.001275 

10,500 
6,100 
3,300 

8 

9 

10 

.000125 
.000050 
. 000575 
.001125 

300 

100 

1,200 

2,300 

1,300 

11 

12 

13 

14 

.000875 

Eings  2  to  7  detached;  rings  8  to  14  in  the  slice. 

Interior  diameter  of  slice,  10".48.    Exterior  diameter,  16''.05, 


Hings. 

Present 

mean 
diameter. 

strains. 

Stresses  per  sqoare 
inoh. 

Tension. 

Compression. 

Tension. 

Compres- 
sion. 

7.  detached. ............... 

Inches. 
9.914825 
10.704175 
11.552675 
12. 380025 
13. 187450 
14. 021725 
14. 842950 
15.713575 

Inch. 

Inch. 

Pounds. 

Potmdf. 

8 

.0028 
.  001850 
.0005 
. 000525 

7,800 
4,800 
1,200 
1,200 

9 

10 

11 

12 

13 

. 000050 

.  ooo:i50 

.0001 

100 
700 
200 

14 
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Rings  2  to  8  detached,  rii)gs  9  to  14  in  the  slice. 

Interior  diameter  of  slice,  1I".28.    Exterior  diameter,  1C".06. 


Bingfl. 

Present 

lueaa 
diameter. 

Strains. 

Stresses  i>er  sqaare 
Inch. 

Tension. 

Compression. 

Tension. 

a 

Compres- 
sion. 

8  detached • 

InchsM, 
10. 706075 
11.5522 
12. 386350 
13. 1870 
14.021150 
14. 8426 
15. 713150 

Ineh. 

Inch, 

Pounds, 

Poundt, 

9 

.002325 
.000775 
.000075 
.000525 
0. 
.000325 

6,000 
1,900 
2,200 
1,100 
0. 

600 

10 



11 

12 

'.'.'.'.v.'.'.'".'. 

13 

0. 

0. 

14 



Bings  2  to  9  detached,  rings  10  to  14  in  the  slice. 

Interior  diameter  of  slice,  12".08.    Exterior  diameter,  16".05. 


Bings. 

Present 

mean 
dinmcter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compression. 

Tension.      ^S'^ 
Bion. 

1 

9  detacbfd 

Inehei. 
11.554525 
12. 386050 
13. 186725 
14.  0211 
14.8424 
15. 712950 

Ineh, 

Ineh. 

Pounds. 

Pound*, 

10 

.  001075 

.001250 

.000576 

.0002 

.000525 

2,600 
2,800 
1,200 
400 
1,000 

11 

12 

13 

14 

Rings  2  to  10  detached,  rings  11  to  14  in  the  slice. 

Interior  diameter  of  slice,  12".93.    Exterior  diameter,  W.06, 


Bings. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  sqnare 
inch. 

Tension. 

Compression. 

Tension. 

Compres- 
sion. 

lOdetaohed 

iTUShSi, 

12. 387125 
13. 186650 
14. 0212 
14. 842575 
15. 713050 

Ineh. 

Ineh. 

Poundt. 

Pounds, 

11 

.001825 
.000475 
.000025 
.000425 

8,000 

1,000 

50 

800 

12 

13 

14 
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Bings  2  to  11  detached,  rings  12  to  14  in  the  slice. 

Interior  diameter  of  slice,  13''.68.    Exterior  diameter,  16'^05. 


iiiiiiif 


Blngs. 


11  detached. 

12 

13 

14 


Preaent 

mean 
diameter. 


InchM. 
18.187975 
14.0210 
14  842350 
15.713050 


Straina. 


Tension. 


Inch. 


Compreaaion. 


Inch. 


.000675 
.000250 
.000425 


Streaaes  per  square 
inch. 


Tension. 


Poundt, 


GompreS' 
aioD. 


Poundt. 


1,400 
5U0 
800 


Bings  2  to  12  detached,  rings  13  and  14  in  the  slice. 
Interior  diameter  of  slice,  14''.55.    Exterior  diameter,  16''.05« 


Blngs. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compression. 

Tension. 

Compres- 
sion. 

12  detached 

Inchei. 

14.021675 
14.842425 
15.718125 

Inch. 

Inch. 

Pounds. 

Pounds. 

13 

.000175 
.000350 

400 
700 

14 

RINGS  ALL  DETACHED. 


13 

14. 8426 
15. 713475 

14 
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Bbeeoh  Slice. 

Taken  off  after  first  treatment. 

Kings  2  to  14,  and  exterior  metal  beyond  ring  14  in  the  slice. 

Interior  diameter,  5".56.    Exterior  diameter,  16".50, 

Original  diameters  of  rings  in  the  slice. 

Eing  1  taken  out  and  measured  at  South  Bethlehem. 


2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 


nings. 


Diameters. 


a. 


Inehee. 

5.  8078 

6. 6.>9l 

7. 4723 

8. 2722 

9. 1075 

9.9.22 

10. 7053 

11.5605 

12.  .'^934 

13. 1926 

14.0211 

14.8540 

15. 7164 


5. 


Inches. 

5. 8094 

6.0186 

7. 4590 

8. 2624 

9.0085 

9. 9176 

10. 7038 

11.. 5518 

12.3854 

13. 1856 

14.  {y*50 
14. 8405 

15.  7149 


0. 


Inches. 

5.  8045 

6.6194 

7.4592 

8. 2703 

0.0989 

9.  9145 

10.  7083 

11.5546 

12. 3849 

13. 1943 

14. 0222 

14. 8466 

15. 7230 


Inches. 

5. 8016 

6. 6280 

7. 4733 

8.2774 

9.1053 

9.9141 

10.  7152 

ll.D.'iHO 

12. 3971 

13. 1909 

14. 0315 

14. 8433 

15. 7120 


Mean. 


Inches. 
5. 805825 
6.  623775 
7. 465950 
8. 270575 
9. 102550 
9. 9146 
10.708150 
11.556225 
12. 3902 
13. 190K.J0 
14. 024050 
14. 8461 
15. 710576 


Breech  Slice. 

Taken  off  after  first  treatment. 

Total  strains  released  as  the  rings  were  successively  detached. 
Metal  beyond  ring  14  turned  off;  rings  2  to  14  in  the  slice. 
Interior  diameter  of  slice,  5''.55.    Exterior  diameter,  16'^05. 


Blngs. 

'D_>w.»_«    J 

11^..^^*^.^ 

Strains  released. 

X^lVBCXlb  UIIUlJCIiVllS. 

Diameters. 

Mean. 

a. 

h. 

c. 

d. 

a. 

b.     {      0. 

d. 

2 

Inches. 
6.  8080 
6. 6293 
7.4722 
8.2719 
9.1072 
9. 9120 
10.7053 
11.5607 

Inches. 
6.8099 
6.6188 
7.4590 
8.2622 
9.0985 
9. 9177 
10.7037 
11.5618 

Inches. 
5.8048 
6.6196 
7.4590 
8.2700 
9.0987 
9.9142 
10. 7082 
11.5546 

Inches.  1  Inch. 
5.8020   4-.  0002 

Inch. 
+.0005 
+.0002 

.0000 
—.0002 

.0000 
+.0001 
—.0001 

.0000 

Inch. 
+.0003 
+.0002 
—.0002 
—.0003 
—.0002 

.0003 
—.0001 

.0000 

Inch. 
+.0004 
+.0001 
+.0001 
—.0004 
—.0002 
-.0001 
+.0003 
+.0O02 

Inch, 
+.000350 
+.000175 
—.000050 
—.0003 
—.000175 
— .  000125 
+.  000025 
+.0001 

a 

6.6281 
7.4734 
8.2770 
9.1051 
9.9140 
10. 7155 
1L5582 

+.  0002 
—.0001 
—.0003 
—.0003 
—.0002 
.0000 
+.0002 

4 

6 

6 

7 

8 

9 

10 

11 

1 

13 

14  0208 

14.0246 

'£4.0227  1  iiosis 

1 

—.0003 

—.0004 

+.0005 

.0000 

— . 000050 

13 

14 

15. 7166 

15. 7152 

is.  7234     15.7127 

+.0002 

—.0003 

+  .0004 

+  .0007 

+.000250 
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King  2  detached;  rings  3  to  14  iu  the  slice. 

Interior  diameter  of  slice,  6".38.    Exterior  diameter,  16",05. 


II  I 


rn'^rup  11  r. '■'.'.: "  ;•  s 


RiogH. 

Tk —i.    J 

• . .    _ » — 

• 

Straina  n-leascd. 

jrrvnuui*  umiuciorB. 

Diainctors. 

llean. 

a. 

b. 

e. 

d. 

a. 

h. 

0. 

d. 

2  detached 
:\ 

Inehst. 

5. 8124 

6.6280 

7.4716 

8. 2715 

9.1067 

9. 91 17 

10.  7046 

11.5601 

12.3029 

13. 1924 

14. 0204 

14. 85.19 

15. 7167 

Inches. 

5. 8154 

6. 6176 

7.  4583 

8.2617 

9.0979 

9. 9177 

10. 70» 

11.5514 

12. 3850 

13. 1851 

14. 02-14 

14.8400 

15. 7146 

Inches. 
5.8103 
6.6182 
7.4583 
8. 2695 
9.0980 
9.9145 

10.7080 

liiehet. 
5.8063 
6. 6270 
7.4726 
8.2768 
9. 1045 
9.9.37 

Inch. 

+.0040 
-.0011 
—.0007 
—.0007 
—.0008 
nofrt 

Inch. 
+.0060 
-.0010 
—.0007 
—.0007 
— .  0006 
+  .0001 
—.0007 
—.0004 
—.0004 
—.0005 
—.0006 
— .  0005 
-.0003 

Inch. 
+.0058 
—.0012 
—.0009 
—.0008 
—.0009 

.0000 
— .  C003 
-. 0004 
—.0003 
—.0001 
—.0003 
—.0001 

.COOO 

Inch. 
+.0047 
— .  0010 
—.0007 
—.0006 
—.0008 
—.0004 
— .  0002 

.0000 
-.0005 
—.0002 
-.0004 
—  0003 
+  .0001 

Inch. 
+  .005275 
—.001075 
— .  000750 
—.0007 
—.000775 
—.0002 
-.000475 
—.0003 
—.000425 
—.000250 
—.0005 
—.000250 
—.000226 

4 

6 

6 

7 

8 

10. 7 ISO 0007 

9 

11.  5542     11. 5580 

12.  3846     12. 3966 
13. 1942     13. 1907 
14.0219     14.0311 
14.8465     14.8130 
15.7230     15-7121 

—.0004 
—.0005 
—.0002 
— . 0007 
—.0001 
—.0007 

10 

11 

12 

13 

14 

Kings  2  and  3  detached;  rings  4  to  14  in  the  slice. 

Interior  diameter  of  slice,  7'M8.    Exterior  diameter,  1G",05. 


lUngfl. 

-D-^.^...*  . 

1  !....*  >.«.._ 

Strains  released. 

X  IVBCIIb  UllUlIUItJI'B. 

Diameters. 

Mean. 

a. 

Inches. 

6.6320 

7.4702 

8.2705 

0.1057 

9.9108 

10. 7040 

11. 5595 

12. 3925 

13. 1920 

14.  0198 

14.8535 

15.7164 

b.              e. 

!        d. 

a. 

b. 

e. 

d. 

3  detached 
4 

Inches. 

6. 6214 

7. 4671 

8. 2610 

9.0970 

9.9166 

10.7026 

11.5508 

12. 3846 

13.1848 

14. 0241 

14. 8398 

16. 7143 

Inches. 

6. 6227 

7. 4573 

8.2688 

9. 0974 

9.9138 

10.7070 

11.  5539 

12.3843 

13. 1939 

14.0216 

14. 8461 

15. 7224 

Inches. 
0.6332 
7.4716 
8.2760 
9. 1037 
0.9128 

10. 7143 

Inch. 
+.0038 

.0021 
—.0017 
—.0018 
— .  0014 

Inch. 
+.0028 
—.0019 

.0014 
— .  0015 
nnin 

Inch. 

+.0033 

.0019 

.0015 

—.0015 

—.0007 

— . 0013 

—.0007 

—.0006 

—.0004 

— .  0006 

—.0005 

—.0006 

Inch. 

+.0052 

— .  0017 

—.0014 

— .0ol6 

—.0013 

—.0009 

—.0008 

—.0010 

.0010 

.0008 

—.0009 

.0005 

IneK 

+.003775 
—.0019 
—.0015 
—.0016 
-^0011 
—.001175 
—.000875 
—.000825 
—.0007 
—.0000 
—.000650 
.000675 

5 

6 

7 

8 

nma  '      nnis 

9 

11.5572  '      noin  1      noin 

10 

12. 3961 
13. 1899 
14. 0307 
14.8424 
15. 7115 

—.0009  —.0008 
—.0006  —.0008 
—.0013   —.0009 
—.0005  oon? 

11 

12 

13 

14 

—.0010 

-.0006 
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Kings  2, 3,  and  4  detached;  rings  5  to  14  in  the  slice. 
Interior  diameter  of  slice,  8".02.    Exterior  diameter,  16".05. 


Slugs. 

D*Aa<nt^     At^,^^4^m^ 

Strains  released. 

AIVOCJUU    UAMUIVIOLV. 

Diameters. 

Mean. 

a. 

h. 

e. 

d. 

a. 

b. 

0. 

d. 

4  detached 
6 

Inehst. 

7.4764 

8.2601 

9. 1051 

9.9101 

10.7031 

11.5587 

12.3915 

13. 1911 

14.0195 

14.8527 

15. 7146 

Jnehea, 

7.4623 

8.2599 

9.0962 

9.9161 

10.7017 

11.6600 

12.3837 

13.1841 

14.0236 

14.8389 

15. 7136 

Inehet. 

7. 4618 

8.2676 

9.0967 

9.9131 

10.7066 

11.6581 

12.3834 

13. 1932 

14.0211 

14.8455 

15. 7217 

Inches. 
7.476a 
8.2749 
9. 1030 
9. 9121 

Inch. 
+.0031 
-.  0031 
-.0024 

0091 

Ineh. 
+.0033 
—.0025 
—.0023 
—.0015 
—.0021 

.0018 
—.0017 
—.0015 
—.0014 
—.0016 
—.0013 

Inch. 
+.0026 
—.0027 
—.0022 
—.0014 
—.0017 
—.0015 
—.0015 

.0011 
—.0011 
—.0011 
—.0013 

Ineh. 
+.0027 
—.0025 
—.0023 
—.0020 
—.0021 
-.0015 
-.0017 
—.0016 
—.0013 
—.0014 
—.0012 

Ineh. 
+.002925 
—.0027 
—.0023 
—.001750 
—.002025 
—.001650 
—.0017 
— .  001425 
—.001350 
— . 001850 
—.0014 

6 

7 

8 

10  7131  ' nlK/^- 

9 

11.6665 
12.8964 
13. 1893 
14. 0302 

.0018 
— . 0019 
—.0015 
oniff 

10 

11 

12 

13 

14 

14.8419  —.0013 
15.7108 onis 

Eings  2  to  5  detached;  rings  6  to  14  in  the  slice. 

Interior  diameter  of  slice,  8''.82.    Exterior  diameter,  16'^05. 


4  ^  ^ 


ii  1 1 


"    "   ■      "     n    It    I  ■     I  I 


Bings. 

n_^.^_A  J 

i__  .«-«_.. 

Strains  released. 

jTivaeuii  uuuuoMsi^. 

Dismcters. 

Mean. 

a. 

b. 

«. 

d. 

a. 

b. 

0. 

d. 

5  detached 
6 

Inches. 

8. 2744 
9. 1041 
9.9090 
10.  7026 
11. 5581 
12. 39U9 
13. 1902 
14. 0187 
14.8521 
15. 7139 

Inches. 

8.2623 

9.0951 

9. 9149 

10. 7011 

11.6495 

12.3830 

13. 1831 

14.0230 

14.8383 

15. 7130 

Inches. 

8.2725 

9.0958 

9.9120 

10. 7057 

1!.  5525 

12.3826 

13. 1922 

14.0205 

14. 8448 

16. 7212 

Inches. 

8.2806 

9.1023 

9. 9113 

10.7126 

11.5559 

12.3946 

13. 1883 

14  0202 

14. 8412 

15. 7101 

Inch. 
+.0022 
^.0034 

Ineh. 
.0001 

.0031 

Inch. 
+.0022 
— ,0081 
—.0025 
—.0020 
—.0021 
—.0023 
—.0021 

.0017 
—.0018 
—.0018 

Ineh. 
+  .0032 
—.0030 
—.0028 
—.0026 
—.0021 
—.0025 
—.0026 
—.0023 
-.0021 
—.0019 

Ineh, 
+.001875 
-.003150 
—.0028 
—.002650 

.002226 
— .  002425 
—.0024 
— .  0021 
—.0020 

.002025 

7 

—.0032   —.0027 
—.0027  —.0027 
—.0024  1— .0023 
—.0025   —.0024 
.0024       .0025 
—.0024 0020 

8 

9 

10 

11 

12 

13 

.0019 

—.0022 

u 

—.0025 

—.0019 
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Eings  2  to  6  detached;  riugs  7  to  14  in  the  slice. 

Interior  diameter  of  slice,  9''.65.    Exterior  diameter,  16'^05. 


Bing*. 

Stnlns  released. 

JrreBeot  umuuvmsivi 

Diameters. 

Mean. 

a 

1     » 

e 

d 

a 

b 

4 

d 

6  detached 
7 

Inehet. 
9. 1081 
9.9084 
10. 7016 
11. 5573 
12. 3902 
13. 1896 
14.0181 
14. 8516 
15. 7135 

Inehet. 

;    9.1002 

9. 9145 

Inehet. 
9.0995 
9. 9110 

Inetut. 
9. 1055 
9.9109 

Inch. 

+.0006 
(nan 

Ineh. 

+.0017 
—.0031 
.0033 
— . 0030 
—.0030 
—.0030 

Inch. 

+.0006 
—.0029 
—.0033 
—.0027 
-.0028 
—.0025 

Inek. 

+.0002 
-.0032 
-.0031 
—.0030 
—.0028 
—.0028 
-.0028 
—.0024 
-.0022 

Ineli. 
+  .000775 
—.003250 
—.003350 
— .  002975 
—.002950 
—.002850 
—.0027 
-.002.175 
-.002425 

8 

10.7005 

10-7050 

10.7121  i— .0037 
11.5550  — s0032 
12.3943  —.0032 
13.1881  1— .0030 
14.0287  '     .0030 
14.8409   —.0024 
15.7098   —.0029 

9 

11.5488      11.5519 

10 

'  12.3824 
13. 1826 
14. 0224 
14.8380 
15.7126 

1 

12. 3821 
13. 1918 
14. 0198 
14. 8444 
15. 7207 

11 

12 

.  0026       .  0024 
—.0025    -.0022 
—.0023  ,—  0023 

13 

14 

Kings  2  to  7  detached;  rings  8  to  14  in  the  slice. 

Interior  diameter  of  slice,  10".48.    Exterior  diameter,  16".05. 


Rings. 

Present  diameters. 

Strains  released. 

Diameters. 

Mean. 

a 

b 

e 

d 

a 

•  b 

c 

d 

7  detached 
8 

Inches. 
9. 9121 
10.7011 
11.5568 
12. 3897 
13. 1R02 
14. 0176 
14. 8510 
15. 7131 

Inches. 

9.9181 

10.  U9U8 

Inches. 

9.9150 

10.  7044 

Inches. 
9.9141 
10.7114 
11. 5546 
12. 3935 
13. 1875 
14. 0283 
14. 8401 
15. 7092 

Ineh. 

—.0001 
— . 0042 
— .  OU37 
—.0037 
.0034 
—.0035 
—.0030 
—.0033 

Inch. 
+  .0005 
—.0040 
—.0036 

.0035 
—.0036 
— .  0033 
— .  0035 
—.0030 

Ineh. 
+  .0005 

.0039 
—.0035 
—.0035 
—.0032 
—.0029 
—.0029 
-.0029 

Inch. 

.0000 
—.0038 
—.0034 
— .  0036 

.0034 
—.0032 
—.0032 
—.0028 

Ineh. 

+.000225 

—.003975 

— .  003550 

—.003575 

—.0034 

—.003225 

—.003160 

—.0030 

9 

11.5482  .  11.5511 
12.3810     12.3814 

10 

11 

13. 1820 
14. 0217 
14. 8370 
15. 7119 

13. 1911 
14.0193 
14. 8437 
15. 7201 

ii::;::::::: 

13 

14 
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Kings  2  to  8  detached;  rings  9  to  14  in  the  slice. 

Interior  diameter  of  slice,  1I".28.    Exterior  diameter,  16".05. 


2  3^ 


RingB. 

Piesent  dinmeters. 

Strains  released. 

Diameters. 

1 

Mean. 

a 

h 

t 

d 

a 

b 

e 

d 

8  detachetl 
9 

InchtM. 
10. 7036 
11.5566 
12. 3895 
13. 1888 
'  14.0171 
14.8507 
15.7127 

I%\che9. 

10. 7026 
11.5476 
12.3815 
13. 1815 
14.0211 
14.  ai67 
15.7115 

Inches. 
10.7070 
11.5504 
12. 381(1 
13. 1905 
14.0188 
14. 84:{2 
15.7196 

Inches. 

10. 7141 
11.5543 
12. 3034 
13. 1872 
14.0276 
14. 8308 
15. 7038 

Inch. 
—.0017 
—.0040 
— .  0039 
—.0038 
-.0040 
— .  0033 
—.0037 

Inch. 

—.0012 
— .0<U2 

Inch. 
—.0007 
—  0042 

Inch. 
—.0011 
—  0037 
-.  0037 
— .  0037 
— .  0039 
—.0035 
-.0032 

Inch. 
— .  001175 
— .  004025 
— .  0038.50 
— . 003850 
—.0038 
—.0035 
—.003425 

10 

.  0030       .  0039 
—.0041  — .oo:« 
_,  Oii39  ;— .  0034 

.  0038       .  0034 

11 

12 

13 

14 

—.0034 

1 

—.0034 

Bings  2  to  0  detached;  rings  10  to  14  in  the  slice. 

Interior  diameter  of  slice,  12".08.    Exterior  diameter,  16".05. 


2  3  4 


Rings. 

Strains  released. 

x-xvncuv  uJiuDeiiurK. 

Diameters. 

Mean. 

a 

b 

« 

d 

a 

b 

4 

d 

9  detached 
10 

Inches. 
11.5587 
12. 3891 
13. 1885 
14.0170 
14.8505 
15.7125 

Inches. 
11.5409 
12. 3809 
13. 1810 
14. 0207 
14.8363 
15. 7110 

Inches. 
11.5540 
12.3800 
13. 1004 
14.0186 
14.8431 
15. 7198 

Inches. 
11.5555 
12. 3933 
13. 1870 
14.0281 
14.8397 
15.7000 

Inch. 

—.0018 
.  0<>43 

Inch. 
-.0019 

Inch 
— .  0006 
rvun 

Inch. 

—.0025 
n<w« 

Inch. 
— .  0017 
— .C04150 
—.004125 
— .  0038 
— .  0037 
—.003625 

11 

—.0041    —.0046  !— !0039  ,— ioOSO 
.  0041   _.  0043 on.ifl  l_  nn'U 

12 

13 

14 

—.00:i5   —.0042 
.  0039 nn»o 

—.0035   —.0036 
0037  ivn^m 
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Kings  2  to  10  detached;  rings  11  to  14  in  the  slice. 
Interior  diameter  of  slice,  12^^93.    Exterior  diameter,  16".05, 


^iiiiif 


J4 


1 1  II  1 1 

"  "  " 


Rings. 

lOmt^rmt.w^^    J  ji^niA^'Aaia 

Strains  released. 

X  AITBOllI;  uxi»uivi,c&a. 

Diameters. 

Mean. 

a 

b 

0 

d 

a   ■ 

b 

0 

d 

lOdeteclied 

11 

12 

13 

14 

Inches. 
12.  3904 
13. 1882 
14.0170 
14.8.>03 
15.  7124 

Inches. 
12. 3828 
13. 1806 
14.  0204 
14. 8:^62 
15. 7106 

Inches. 
12.3815 
13. 1907 
14.0191 
14. 8435 
15.7198 

Inches. 
12. 3938 
13. 1871 

14.  0283 
14.8J03 

15.  7094 

Iftch. 
—.0030 
—.0044 

— .ooa 

— .  0(>37 
—.0040 

Inch. 
—.0026 
—.0050 
-.0046 
—.0043 
-.0043 

Inch. 
—.0034 
—.0036 
—.0031 

.0031 
— .  0032 

Inch. 
—.0033 

.0038 
—.0032 
— .  0030 
—.0026 

Inch. 
— .  003075 
—.0042 
—.003750 
—.003525 
—.003525 

Kings  2  to  11  detached;  rings  12  to  14  in  the  slice. 

Interior  diameter  of  slice,  13".68.    Exterior  diameter,  IC'.Oo. 


s  e 


7  asioni^ 


Bings. 

Strains  released. 

^  k\:OVlXV  lllUtUCbV'l  B. 

Diameters. 

Mean. 

a 

b 

e 

d 

a 

b 

d 

11  detached 
12 

Inches. 
13. 1903 
14. 0167 
14. 8502 
15.7124 

Inches. 
13. 1825 
14. 02U9 
14.8363 
15.7112 

Inches. 
13. 1903 
14.0186 
14.8431 
15. 7196 

Inches. 
13. 1888 
14. 0278 

1 

Inch.      lidh.  '   Inch, 

.0023       .0031       .0040 

_.  OOU 0041 0036 

Inch. 

.0021 
—.0037 
—.0035 
—.0030 

Inch. 

—.002875 
—.  003030 
—.003750 
—.003525 

13 

14.8:i98   —.0038  —.0042  — .0(»35 
15.7090        (1010        (Klin        (tnai 

11 

1 

1                   1 
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Bing8  2  to  12  detached;  rings  13  and  14  in  the  slice. 
Interior  diameter  of  slice,  14".5d.     Exterior  diameter,  1G".05. 


2  3 


4serss^rJi^ 


II 
II 


BingB. 

•■>    _    A   .y 

:^- A^_ 

Strains  released. 

XTfseiii  uuiiucicrs. 

Biaiiioters. 

Mean. 

a 

b 

0 

d 

a            b 

e            d 

12detachetl 
13 

Inehei.     Inehta.     Inehei. 
44.0175      14.0215      14.0193 
14.8502  1  14.8365     14.  84:U 
15.7125      l.'i.Tlll      15.7106 

Inehei. 

14.02H4 
U.  8;{09 

Jveh.       Iiieh. 
—.0036    --.  (M).l5 
_  .00:58    —.0040 

Ineh.       Inch.          Ineh. 

.0020        .00:U   I       .003275 
—.0035    -.00::4      —.003675 

14 

15.7093    —  .U039    — .0l)H8    —.0034     -.00'J7      —.003450     1 

I 

RINGS  ALL  DETACHED. 


13  detached 
U  detached 


14.8504 
15. 7134 


14. 8359 
15. 7133 


14.8432      14. 8  J  09 
15.7191  i  15.7081 


CO'tO 


00 IG    —.0034 


-.  0024 


0030    —.0010   —  .00:JU    —.0039 


—.0035 
—.0031 


Muzzle  Slice. 

Taken  off  after  first  treatment. 

State  of  internal  strains  and  stresses  at  dilTeient  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter,  5".00.    Exterior  diameter,  8".00. 
King  1  taken  out  and  measured  at  South  Bethlehem, 


2  •? 


4S^ 


.1  II  ■  • 
■■   ■'  I' 


Ring!. 

Freaont 

mean 
diameter. 

Straiiis. 

Stresses  per  square 
inch. 

Tension. 

Com- 
preasion. 

Tension. 

Com* 
pression. 

2 

Inehei. 
5. 257350 
6.062650 
6.885450 
7.738875 

Ineh, 

Ineh. 
.002476 

Poundt. 

Poundf. 
14,100 

3 

.0001 
. 000625 
.001650 

600 
2,700 
6,400 

4 

5 

r 
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Eing  2  detached;  rings  3,  4,  and  5  in  the  slice. 
Interior  diameter,  6".82.    Exterior  diameter,  8".00. 


II      •! 

Ji    H 


Rings. 

Proeent 

mean 
diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Conipres- 
siou. 

Tension. 

1 
Compres- 
sion. 

2  dctnched 

Inehet. 
5. 259825 
6,061625 
6.884T75 
7. 738425 

Inch. 

Inch. 

Voundt. 

Poundt. 

3 

.000925 
.000050 

4,600 
200 

4 

5 

.0012 

4.700 

Eings  2  and  3  detached;  rings  4  and  5  in  the  slice. 
Interior  diameter,  6".G6.    Exterior  diameter,  8".00. 


Rings. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

3  detached 

Inches. 
-6. 0G2550 
6. 883975 
7. 737650 

Inch. 

Inch. 

Poundt. 

Poundt, 

4 

.000850 

3,700 

6 

.  000425 

1,600 

RINGS  ALL  DETACHED. 


4  detached • 

6.884825 
7. 737225 

6  detached 

■ 

Muzzle  Slice. 

Taken  off  after  first  treatment. 

Interior  diameter,  5".00.    Exterior  diameter,  8''.00. 

Original  diameters  of  rings  in  the  slice. 

Eing  1  taken  oat  and  measured  at  South  Bethlehem. 


Rings. 

Diameters. 

a 

h 

0 

d 

Mean. 

2 

Inehet. 
6.2660 
6.0636 
6.8885 
7.7361 

Inehet. 
5. 2611 
6.0679 
6.8866 
7.7464 

Inehet. 
5.2671 
6.0626 
6.8826 
7.7360 

Inehet. 

6.2552 

6.0565 

6.8851 

7.7361 

Inthu. 

5.267350 

6.063660 

6.885450 

7.738875 

s 

4 

5 

|t—      AiX^  — *|  "' 
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Muzzle  Slice. 

Taken  off  after  first  treatment. 

Total  Strains  released  as  the  lings  were  successively  detached. 

King  2  detached ;  rings  3,  4,  and  5  in  the  slice. 

Interior  diameter,  5".82.    Exterior  diameter,  8".00. 


2  I 


1 1 


!i  II 


Rings. 


Present  diameters. 


2  detached . 
3 

5 


Inehet. 
5.2580 
6. 0626 
0.8880 
7.7367 


b 

0 

Inches. 
5. 2638 
6. 0660 
6.8847 
7.7450 

Inches. 

5.2600 
6.0617 
0.8810 
7. 7365 

Inehfs. 
5. 2575 


Strains  released. 


Diameters. 


Inch,   i  Inch. 
+.0020  -t-.i>027 


0.0550  —.0010  —.0013 
0.8845  —.0005  —.0009 
7.7359  —.0004  —.0008 


Inch, 

+  .0029 


Ineh, 

+  .0023 


-.0009   —.0009 


-.  0007 
-.0004 


—.0000 
—.0002 


Mean. 


Ineh. 

+.  002475 
— .  001025 
—.000675 
—.000460 


Kings  2  and  3  detached;  rings  4  and  5  in  the  slice. 
Interior  diameter  of  slice,  6^\05.    Exterior  diameter,  8''.00. 

ilGD 


Kings. 

W»—^m.^—».     At^ ^«.-_ 

Strains  released. 

JTl^PCUb  UlttUlOLCrS. 

• 

Diameters. 

1 

Mean. 

a 

b 

0 

d 

a 

b 

0 

d 

S  detached . 
4 

InehcM. 
0.0030 
0.8872 
7.7849 

Inehet. 
0.0075 
0.8840 
7.7451 

Inehet. 
0.0020 
0.8812 
7.7350 

Inehet. 
0. 0505 
0.8835 
7.7350 

Ineh. 

.0000 
—.0013 
—.0012 

Ineh. 

.0004 

— . 0016 

—.0013 

Inch. 

.0000 
—.0014 
—.0018 

Ineh. 

.0000 
—.0010 
—.0011 

Ineh, 

—.0001 

—.001475 

—.001225 

5 

BIKGS  ALL  DETACHED. 


4  detached . 
6  detached . 

0.8879 
7.7842 

0.8851 
7.7449 

0.8819 
7.7854 

0.8844 
7.7344 

—.0000 
—.0019 

—.0006 
—.0015 

—.0007 
.0015 

.0007 
—.0017 

~.  000025 
—.001060 

234    internal  strains,  5-inch  single  forging  r.  p.  gun. 

Breech  Slice. 

Taken  off  after  second  and  final  treatment. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 

Interior  diameter,  5".65;  exterior  diameter,  16".50. 
Bing  A  taken  out  and  measured  at  South  Bethlehem. 


TO 


X 


B 
C 
D 
£ 
F 
G 


Bings. 


Present 

mean 
dianieUT. 


Inches. 
5.752125 
8. 1251)75 
10. 609025 
13. 2CH()75 
15.  6;h:j725 
16. 3027 


Strains. 


Tension. 


Inch. 


. 001725 
. 002975 
. 005275 
. 005250 


Inch. 

.  0U482:i 
.000475 


Strcssea  per  square 
inch. 


CompresaioD.     Teiisiou. 


Poundt. 


4.800 

6,700 

10,100 

0,700 


Compres- 
sion. 


Pmmda. 

25,100 

1,800 


King  G  detached;  rings  B  to  F  in  the  slice. 

Interior  diameter  of  slice,  5".65.    Exterior  diameter,  15".85, 


f  O 


Rings. 

Present 

mean 
diameter. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compression. 

Tension. 

Compres- 
sion. 

B 

Jnehfi. 
5.  752225 
8. 120175 
10. 6902 
13. 2081 
15. 63.3825 
16. 297450 

Inch, 

Inch, 

.0W725 

.000275 

Pmmdt. 

Poundf. 

24,600 

1,0«)0 

C 

D 

.0019 
.  00:  ;3 
.005375 

5,300 

7.600 

10.300 

E 

F 

G  detached 

1 

\<r 


7e'^o 


aa: 


a     H     H     H  a  :.$   ff^    f   ^    t  j^ 


1^—   4/(^ijS  —i\ 
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Eings  B  and  G  detached;  riDgs  G,  D,  E,  and  F  in  the  slice. 
Interior  diameter  of  slice,  7".93.    Exterior  diameter,  15".85. 


f  o 


B 


RiDga. 

Prewnt 

menu 
diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension.      Compression. 

Tension. 

Compres- 
sion. 

B  detacbeil 

5. 756950 

8. 12:»725 

10.r>97450 

13. 2065."^) 

15.031950 

Inch. 

Inch. 

7*oundf. 

VtmndB, 

c 

. 002725 

10,100 

D 

.000150 
.001450 
.0035 

400 
3,300 
6,700 

E 

■    F 

Eings  B,  O,  and  G  detached;  rings  D,  E,  and  F  in  the  slice. 
Interior  diameter  of  slice,  10^^50.    Exterior  diameter,  15'^85. 


r  G 


B 


Rinsa. 

Pr*'»»ont 

menn 
diameter. 

Strains. 

StresseH  per  sqnare 
inch. 

Tension.      Compression. 

1 

Tension. 

Compres- 
sion. 

C  cletAchcd 

Inehen. 
8. 126450 
10. 695525 
13. 2C5125 
IS.  6306 

Inch. 

Inch. 

rovndn. 

Pounda. 

D 

. 001775 

5,000 

E 

.  oooo:>5 
.002150 

60 
4,100 

F 

Eings  B,  G,  D,  and  G  detached;  rings  E  and  F  in  the  sliii^e. 
Interior  diameter  of  slice,  13".08.    Exterior  diameter,  15".85. 


F  G 


B 


Sings. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compression. 

Tension. 

1 
Compres* 
sSon. 

D  detacliod 

Inch€». 
10. 6973 
13.263850 
15.6292 

Inch. 

Inch. 

Pound*. 

FtmndB. 

E 

.001250 

2,800 

F 

.000750 

1,400 

KINGS  ALL  DETACHED. 


E  detached 

13.2651 
15.628450 

F  detached 

236    internal  strains,  5-inch  single  forging  r.  f.  gun. 

Breeoh  Slice. 

Taken  off  after  second  and  final  treatment. 
Interior  diameter,  6".55.    Exterior  diameter,  1C.50. 
Original  diameters  of  rings  in  tbe  slice. 
King  A  taken  out  and  measured  at  South  Bethlehem. 


Rings. 

Diameters 

* 

1. 

2. 

8. 

4. 

Mean. 

B 

Inches. 
5. 7524 
8.1265 
10.  7035 
13. 2090 
15.  6319 
16.3054 

Inches. 
6. 7525 
8. 1202 
10. 6955 
13.  2677 
15.6312 
16. 3051 

Inches. 
6.7510 
8. 1250 
10. 7006 
13. 2643 
15. 6400 
16.2973 

Inches. 
5.7526 
8.1322 
10.6965 
13. 2713 
15.6318 
16. 3030 

Inches. 
6. 752125 
8. 125975 
10.699025 
13.268075 
15. 633725 
16.3027 

c 

D 

15 

F 

G 

Breech  Slice. 

Taken  off'  after  second  and  final  treatment. 

Total  strains  released  as  tbe  rings  were  successively  detached. 

Bing  G  detached;  rings  B  to  F  in  the  slice. 

Interior  diameter  of  slice,  5'^55.    Exterior  diameter,  15^^85. 


Rings. 

'D_^-...._4    JS...~^A.,>_. 

Strains  released. 

.irAT7SOUli  UlHllJOIiOtB. 

Diameters. 

1 

Mean. 

1. 

2. 

3. 

4. 

1. 

3. 

8. 

4. 

B 

'  Inches. 
5.7525 
8.1268 
10. 7034 
13. 2693 
15.  6320 
16.2963 

Inches. 
5.7525 
8. 1203 
10. 0955 
13. 2679 
15.6311 
16. 3020 

Inches. 
5,7511 
8. 12.52 
10. 7008 
13.  2647 
15.6400 
16. 2965 

Inches. 
5. 7528 

Inch. 

J..  0001 

Inch. 
.0000 

Inch. 

-i-.flOOl 

Inch. 
+  .0002 
+  .0002 
+.0006 
+  .0004 
+.0004 
—.0080 

Inch, 
+.0001 
+.0002 
+.000175 
+.000325 
+.0001 
—.005260 

c 

8.1324    4  .0003 
10.6071   —.0001 
13.2717  ,  +  .0003 
15.6322  '4.-0001 

+.0001  ,+.0002 

.0000  '  +  .0002 

+.0002  '4-.  0004 

D 

E 

F 

—.0001 
—.0031 

.0000 
—.0008 

G  detached 

16. 2950 

—.0091 
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Kings  B  and  G  detached;  rings  O,  D,  E,  and  F  in  the  slice. 
Interior  diameter  of  slice,  7''.93.    Exterior  diameter,  15'^85. 


ri^ 


Sings. 

■n A.  J 

t A_ 

Strains  released. 

x-xvBtrub  uiiuaeierv. 

Diameters. 

Mean. 

1. 

a. 

8. 

4. 

1. 

2. 

8. 

4. 

B  detached 
C 

Inehei. 

5. 7574 

8. 1241 

10. 7010 

13. 2675 

15. 6301 

Inches. 

5.7588 

8. 1181 

10.6936 

13.2661 

15.6294 

Inches. 
5.7566 
8.1227 
10.6990 
13.2627 
15.6382 

Inchct. 
6.7560 
8. 1300 
10. 6953 
13.  2609 
15. 6301 

Inch, 

+.0050 

.0024 

—.0018 

—.0015 

.0018 

Inch. 

+.0063 

—.0021 

.0019 

Inch. 
+.0056 

.0023 
oniR 

Inch. 

+.0024 
—.0022 
—.0012 
—.0014 
—  0017 

Inch, 
+.  004825 
— . 002250 
-.001575 
—.001525 
—.001775 

D 

E 

—.0016  1— .0016 
—.0018  «>1« 

p 

Eings  B,  G,  and  O,  detached;  rings  D,  E,  and  F  in  the  slice. 
Interior  diameter  of  slice,  10''.50.    Exterior  diameter,  15''.85. 


i 


Blngs. 

D-«.^_A   A 

Strains  released. 

jrr«;Bcui.  uiauieiors. 

Diameters. 

Mean. 

1. 

2. 

3. 

4. 

1. 

2. 

8. 

4. 

C  detached. 

D 

E 

Inches. 
8. 1270 
10.  6998 
13.  2061 
15.  6287 

Inches. 

8. 1210 

10.  eoji 

13. 2648 
15.6281 

Inches. 
8. 1255 
10.6960 
13. 2613 
15. 6368 

Inches. 
8.1323 
10. 6933 
13.2683 
15. 6288 

Inch. 

-I-.0005 
—.0037 
— .  0029 

Inrh. 

+  .0008 
-.0034 
0059 

Inch. 
+.0005 
— .  0037 

00.10 

Inch. 

+  .0001 

— .  0i)32 

.0030 

Inch. 
+.000476 
— .  0035 
—.002060 
-.003125 

F 

—.0032    —0031   :_.0032  ' — 0030 
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Eings  B,  0,  B,  and  G,  detcicbed;  rings  E  and  F  in  the  slice. 
Interior  diameter  of  slice,  13".08.     Exterior  diameter,  16".86. 


i 


FO 


RiDgs. 

T* A    J 

I 1. 

Strains  released. 

XTcseub  uianitjusm. 

Diameters. 

Mean. 

1. 

2. 

3. 

4. 

1. 

2. 

a. 

4. 

^  detached  . 
E 

Inches. 
10.7012 
13. 26.'»0 
15. 6275 

Inthss. 
10. 6938 
13.2636 
15.6267 

Inches. 
10. 6994 
13.2590 
15.6353 

Inches. 
10.C948 
13. 2669 
15.6273 

Inch. 
—.0023 
—.0040 
—.0044 

Inch. 
-.0017 
-.0041 
-. 0045 

Inch. 
—.0012 
—.0044 
-.0047 

Inch. 
—.0017 
—.0044 
—.0045 

Inch. 

—.001725 
—.004225 
—.004525 

F 

RINGS  ALL  DETACHED. 


£  detached . 
F  detached  . 


13. 2065 
15. 6260 


13. 2634 
15. 6270 


13. 2601 
15.6350 


13.2704 
15.6258 


-.0025 
—.0059 


—.0043 
—.0042 


-.0042  —.0009 
-.0050  —.0060 


-.002975 
-.005275 


Muzzle  Slioe. 

Taken  off  after  second  and  final  treatment. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice, 

SLICE  INTACT. 

Interior  diameter,  6".00.    Exterior  diameter,  8".60. 
Bing  A  taken  out  and  measured  at  South  Bethlehem. 


SC 


dJL 


Rings. 

• 

Present 
mean  diam- 
eter. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compression. 

Tension. 

1 
Compres- 
sion. 

B 

Inches. 
5. 105675 
6. 156125 
7.0005 
8. 203025 

Inch. 

Inch. 
.003375 
.000650 

"Paun^. 

* 

r winds.    I 
19  490    1 

c::::;:::::.. :..:::::.::::: 

3,170    • 

D 

.0011 
.003925 

4.650 
14,200 

E 

JTlxJtevt^  oJ^  €3i/te^  *S'e<Uf7tjdL  otrtcl  yETtciZ  ^t^Gd^Trva^veK 


K- 
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'Ring  E  detached;  rings  B,  G,  and  D  iu  the  slice. 
Interior  diameter,  5'^00.    Exterior  diameter,  7^^30. 


S 


P  I 


Rings. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension.      Compression. 

Tension. 

I 
Compres- 
sion. 

B 

Ineihet. 
5. 190350 
6. 15tf775 
7.091175 
8.2891 

Inch. 

Iveh. 
.0027 
0. 

Poundi. 

Pounds, 

15,590 

0 

c 

I> 

.001750 

7,400 

E  detiiched 

1 

Rings  E  and  B  detached;  rings  0  and  D  in  the  slice. 
Interior  diameter,  5'^95.    Exterior  diameter,  l'\3i). 

lot 


lUngs. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  sqaare 
inch. 

Tension. 

Compression. 

Tension. 

Compres- 
sion. 

B  detaohed 

Jnehet. 
6. 199050 
6. 155650 
7.090025 

Inch. 

Inch. 

Pounds. 

Pounds. 

c 

.001125 

5,480 

D 

.0006 

2,510 

RINGS  ALL  DETACHED. 


L^ 


C  detached 
B  detached 


6. 156775 
7. 080425 


Muzzle  Slice. 


Taken  off  after  second  and  final  treatment. 
Interior  diameter,  5".00.    Exterior  diameter,  8".50. 
Original  diameters  of  rings  in  the  slice. 
Bing  A  taken  out  and  measarcd  at  Soath  Bethlehem. 


Rings. 

Diameters 

» 

1. 

2. 

8. 

4. 

Mean. 

B 

Inches. 
5.1963 
6. 1610 
7.0946 
8.2932 

Inches. 
6.1952 
6.1544 
7.0861 
8.2908 

Inches. 
5. 1914 
6.1533 
7.0900 
8.2955 

Inches. 
6.1098 
6.  l.'^58 
7.0013 
8.2926 

Inches. 
6. 195675 
6. 156125 
7.0905 
8.293025 

c 

D 

E 
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Muzzle  Slice. 

Taken  off  after  socond  and  final  treatment. 

Total  strains  released  as  the  rings  were  saccessively  detached. 

Eing  E  detached;  rings  B,  G,  and  D  in  the  slice. 

Interior  diameter  of  slice,  5'^00.    Exterior  diameter,  7''.30. 


P   I 


Rings. 

T) >_A    Jl 

Strains  released. 

XTCSOIIt  UiUUJCI.«3I9. 

Diameters. 

Mean. 

1 

2 

8 

4 

1 

2 

8 

4 

B 

Inches. 
6.1970 
6. 1615 
7.0953 
8.2860 

Inches . 
5. 1957 
6.1550 
7.0866 
8.2935 

Inetu». 
5.1922 
6. 1540 
7.0908 
8.2944 

Inthe». 
5. 20tJ5 
6. 15(W 
7.0920 

Ineh. 

+  .0007 
+  .0005 
+.0007 

Ineh. 
+.0005 
+.0006 
+  .0005 
+  .0027 

+.0008 

Inch. 

J-   ()O07 

Inch. 

a..00(iA75 

c 

+.0007  '  +  .0008  i  4-.  000650    1 

D 

+.0008  .4-.  0007 

+.  000675 
—.003925 

E  detached. 

8.2825 

—.0072 

—.0011 

— . 0101 

Eings  E  and  B  detached;  rings  G  and  D  in  the  slice. 
Interior  diameter  of  slice,  5".95.    Exterior  diameter,  7".30. 

n  c  J>   §x 

iiml 


Kings. 

D_..__A  A 

t ^^^-^ 

Strains  released. 

X^LVBtJUII  UlDkUiatOlS. 

Diameters. 

Mean. 

1 

2 

8 

4 

1 

2 

8 

4 

Ddetacliod. 
c 

Inehe%. 
5.1996 
6.1604 
7.0940 

Inehet. 
5.1983 
6. 1539 
7.0856 

Inehet. 
6. 1951 
6.1520 
7. 0895 

Inehe: 
5. 2032 
6.1554 
7.0910 

Ineh. 

+.0033 
— .OOOC 
—.0006 

Iiuh. 
+  .0031 
-.0005 
—.0005 

Inch, 
+.0037 
—.0004 
— .  0005 

Ineh. 
+.0034 
—.0004 
—.0003 

Ineh. 
+  .003375 
— .  000475 
—.000475 

D 

RINGS  ALL  DETACHED. 


C  detached . 
D  detached. 


6. 1615 
7.0935 


6.1540 
7.0852 


6. 1540 
7.0890 


6.1567    -\  .0005 
7.0000   —.0011 


+  .0005 
—.0009 


+.  0007 
—.0011 


+  .000D 
—.0013 


+.000650 
—.0011 
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CAST  STEEL  SHELL. 


SPEOEMENS  FROM  BODIES  OF  1,000-POinsrD  SHELL. 


243 


CAST   STEEL   SHELU 


245 


No.  5923. 

Marks,  T|. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2''. 


Applied  loads. 

Elongation 
per  Inch. 

Saccoeslve 

elongation 

per  inoh. 

Permanent 
aeL 

Sncoeasive 

permanent 

■et 

Bemarks. 

ToUL 

Per  square 
inon. 

Poundi. 
200 
1.000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
7,600 
7,800 
8,000 
8,200 
8.400 
8.600 
8.800 
9,000 
15,660 

PoundB. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
38,000 
30,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
78,300 

Inch. 
0. 
.000060 

.000150 
.000360 
.000600 
.000660 
.000860 
.001000 
.001160 
.001200 
.001300 
.002560 
.006500 
.007100 
.008200 
.006960 

Inch. 
0. 
.000060 

.000100 
.000200 
.000150 
.000160 
.000200 
.000150 
.U0U150 
.000060 
.000100 
.001260 
.002050 
.001600 
.001100 
.000750 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
ElasUoUnill 

■ 

I 

* 

0. 

.000100 

.000100 

Tenaile  strength. 

Oeneral  summary. 

Tensile  strength  per  square  inoh  of  original  nection pounds..    78,800 

Elastio  limit  per  sanare  inch  of  original  section do...    40,000 

Elongation  per  im-naftor  rupture inch..      .0000 

Elongation  per  inch  under  stniin  at  elastio  limit do...  .001300 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduetion  in  areaafter  rupture,  per  cent  of  original  section 9. 6 

Position  of  rupture ".  66  from  neck 

Character  of  broken  surface granular,  dull  silky  spot  at  the  oiioumference 

Eiongattoiiofinohseotions ".10*,  ".08 


246 


CA8T   STEEL   SHELL. 


No.  5924. 

Marks,  T,. 

Diameter,  ".605. 

Sectional  area,  .20  sqaare  iucb. 

Gaaged  length,  2". 


Applied  loftds. 

ElonsAtion 
per  moh. 

SuooeeaiTe 

elonfcation 

per  inch. 

Permanent 
set. 

SnoceMiTe 

permanent 

aet 

Bemarka. 

Total. 

Per  sqnatie 
inok. 

Pounds, 
200 
1,000 
2,000 
4,0U0 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
14,910 

Pounds, 
1.000 
5,000 
10,000 
20,000 
30,000 
81,000 
82,000 
83,000 
84,000 
36,000 
86,000 
87,000 
88,000 
89,000 
40,000 
74,660 

0. 

.000100 
.000250 
.000600 
.000950 
.001060 
.001100 
.001300 
.001700 
.002400 
.008250 
.004050 
.004900 
.005800 
.006760 

Ineh, 

0. 

.000100 
.000150 
.000850 
.000350 
.000100 
.000050 
.000200 
.000400 
.000700 
.000850 
.000800 
.000850 
.000900 
.000960 

>>>■        •• 

Ineh. 
0. 
0. 

Inoh, 
0. 

Initial  load. 
Elaatlc  limit. 

Toniiile  strength. 

.000050 

.000050 

••••••••■••* 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section poands..    74,660 

Elastic  limit  per  square  inch  of  orlginiu  section do...    82,000 

Elongation  per  incD  after  raptare inch..      .1060 

Elongation  per  inch  under  s&ain  at  elastic  limit do...  .001100 

Beduotion  in  diameter  at  point  of  rupture do...       .085 

Beduotion  In  area  After  rupture,  per  cent  of  original  section 9.6 

Position  of  rupture ".80ftomneck 

Character  of  broken  surface medium  granular 

Elongation  of  inch  sections 'UO,  ".11* 
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No.  5925. 

Marks,  T,. 

Diameter,  '^505. 

Sectional  area.  .20  square  inch. 

Gaaged  length,  2'\ 


Applied  loads. 

Elonsatlon 
per  inch. 

SaooeMive 

elongation 

perlnoh. 

Permanent 
set. 

Suooeeaiye 

permanent 

set. 

Remarks. 

TotaL 

Per  MQare 
inch. 

Poundt. 
200 
1,000 
8,000 
4,000 
6,800 
6.000 
6.200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
14,620 

Poiindt. 
1,000 
6,000 
10,000 
20,000 
28,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
37,000 
88,000 
30,000 
40,000 
73,100 

0. 

.000100 
.000200 
.000500 
.000850 
.001000 
.001300 
.001450 
.001650 
.002050 
.002000 
.003500 
.004400 
.005400 
.006200 
.007150 

Jneh. 

0. 

.000100 
.000100 
.000300 
.000350 
.000150 
.000300 
.000150 
.000200 
.000400 
.000650 
.000600 
.000900 
.001000 
.000800 
.000950 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
ElasUclimii 

Tensile  strength. 

t 

.000150 

.000150 

.001650 

.001500 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    78,100 

Klastlc  limit  per  so  oare  inch  of  original  section do. . .    89, 000 

Elongation  per  incn  after  mptare inch..      .1150 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .  .  000850 

Uedoction  in  diauneter  at  point  of  rupture do...        .035 

Reduction  in  area  after  rupture,  p«r  cent  of  original  section 18.2 

Position  of  rupture ".60  from  neck 

Character  of  broken  surface medium  granular 

Elongation  of  inch  sections ".00,  ".14* 
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No.  5943. 

Marks,  T  4849. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2'^ 


Applied  loadB. 

Elonffation 
perlnoh. 

Saooesalve 

elongation 

per  inch. 

Permanent 
aet. 

SaccoadTe 

permanent 

aet. 

Remarka. 

Total. 

Per  square 
Inon. 

Pousuto. 

200 

1,000 

2,000 

4,000 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

15,610 

Pounds. 
1,000 
5,000 
10,000 
20.000 
80,000 
31,000 
82,000 
83.000 
84,000 
85,000 
86,000 
87,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
78,050 

Ineh. 
0. 

.000100 
.000250 
.000600 
.000900 
.000950 
.001050 
.001150 
.002500 
.004450 
.004900 
.005750 
.006650 
.007800 
.008700 
.010700 
.018000 
.015750 
.017250  . 
.020150 
.022500 
.025500 
.028250 
.081750 
.036000 
.040000 
.045000 
.060100 
.057000 
.065500 
.076000 
.089000 
.1150 
.1500 

Inch. 
0. 

.000100 

.000160 

.000350 

.000300 

.000050 

.000100 

.000100 

.001350 

.001950 

.000450 

.000850 

.000900 

.001150 

.000900 

.002000 

.002300 

.002750 

.001500 

.002900 

.002350 

.OOSONDO 

.002750 

.003500 

.004250 

.004000 

.005000 

.006100 

.006000 

.008500 

.010500 

.018000 

.0260 

.0350 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Ela»tio  Umit. 

• 

0. 

.007200 

.007200 

Tenaile  Btrength. 

General  summary. 


Tenafle  atrenf^  per  iqnare  inch  of  original  section ponnds. 

Elastic  limit  per  sqaaro  inch  of  original  section do.. 

Elongation  per  incn  after  riiptnre inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Keduotlon  in  diameter  at  point  of  rupture do. . 

Reduction  In  area  after  rupture,  per  centof  original  section 20.5 

Poaition  of  rupture ".8flromneok 

Character  of  broken  surface granular,  radiating  from  a  ailky  spot  in  the  circumference 

Elongation  of  inch  aeoUona ".22*,  ".18 


78,05« 

83,000 

.2000 

.001150 

.056 
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No.  5d44. 

Marks,  T  4855. 

Diameter,  '^505. 

Seotioual  area,  .20  sqaare  inch. 

Oftaged  length,  2f\ 


Applied  loads. 

1 

Elongation 
per  Inch. 

SnooesAive 

Pormaneiit 
set. 

SucoesBlve 

permanent 

set. 

Remarks. 

Totd. 

Per  sqaare 
inca. 

elongation 
perlnoh. 

POUfMb 

200 

1,000 

2,000 

4,000 

6,000 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14.400 

14,800 

15,200 

16,600 

15,940 

1,000 

6,000 

10,000 

20,000 

80,000 

89,000 

40,000 

41,000 

42,000 

43,000 

a,  000 

4i,000 

460OO 

48,000 

50,  (M> 

52,  mo 

54,001 

56,000 

58,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

79,700 

JimA. 

0. 

.000100 
.000850 
.000600 
.001000 
.001500 
.001850 
.008650 
.009500 
.010600 
.011500 
.012460 
.013700 
.015600 
.018100 
.020000 
.022250 
.025500 
.028550 
.032000 
.035750 
.040000 
.044500 
049250 
055000 
.«350O 
.03250 

0. 
.000100 
.000250 
.000250 
.000400 
.000500 
.000350 
.006800 
.000850 
.001100 
.000900 
.000950 

Inth, 
0. 
0. 

luth. 
0. 

Initial  load. 
EUsUc  limit. 

Tensile  strenj^th. 

0.               1 

.000500 

.000500 

.001250 
.001900 

.002500 
.001900 
.002250 
.003250 
.003050 
.003450 
.003750 
.004250 
.004500 
.004750 
.005750 
.008500 
.009750 
.011750 
.0150 

General  summary. 

Tensile  strength,  per  squaire  inch  of  oioinni  section pounds..    79,700 

Klasticlimit  per  square  of  original  seqon do...    89,000 

Elongation  per  inch  after  rupture inch..      .UOO 

Elongation  per  inch  under  strain  at  elasc  limit do...  .001500 

Reduction  in  diameter  at  point  of  ruptun do.  .       .035 

Reduction  in  area  after  rupture,  per  cento  original  see  tioii 13.2 

Position  of  rupture I'M  iVomneck 

Character  of  broken  surface ranular,  radiating  from  a  silky  spot  in  the  ciroumference 

Elongation  of  Inch  sections ".16*,  ".18 
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No.  5945. 

Marks,  11212. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch.  . 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,600 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

0,600 

10. 0'»0 

10,  400 

10,800 

11,200 

11,600 

12.000 

12, 400 

12, 800 

13.200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16.800 

17,200 

17,600 

18,000 

)8,400 

18,710 


Per  Miiare 
inoh. 


'^l;?S!.'i''"  el«;^to»   P«^»*'« 


per  inch. 


Poundt, 
1,000 
5,000 
10,000 
20,000 
80,000 
88,000 
89,000 
40,000 
41,1K)0 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50.000 
52.000 
54,000 
56,000 
68,000 
00,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72, 000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
93.550 


Inch. 
). 

.000100 
.000300 
.000650 
.001000 
.001600 
.001800 
.002200 
.002500 
.002800 
.003500 
.004400 
.005000 
.005650 
.007100 
.008850 
.010100 
.011750 
.013600 
.015000 
.017150 
. 019250 
.021250 
.02:J500 
.020000 
.  028650 
.031100 
. 034000 
.  0:i7500 
.041150 
.045250 
.050500 
. 055600 
.062600 
.072000 
.083760 
.1050 
.1800 


per  iDch. 


Inch. 
0. 

.000100 
.000200 
.000350 
.000350 
. 000600 
.000200 
.000400 
.000300 
.000300 
.000700 
.000900 
.000600 
.000650 
.001450 
.001750 
.001250 
.  001650 
. 001750 
.001500 
.002150 
. 0C210O 
.002000 
.002250 
.002500 
.002650 
.002550 
.002900 
.003500 
.003650 
.004100 
.005250 
.005100 
.006900 
.009600 
.011760 
.021250 
.0760 


set. 


Inch, 


0. 
0. 


0. 


Saooessive 

permanent 

set. 


Inch. 


0. 


Bemarks. 


Initial  load. 


Klastio  limit 


■1 


Tensile  strength. 


General  iumm*T/- 


Tensile  strength  per  square  inch  of  original  seotion.. pounds,.    93,660 

Elastic  limit  per  souare  inch  of  original  section .- do. . .    88. 000 

Elongation  per  inon  afterrupture Inch..      .2400 

Elongation  per  inch  under  strain  at  olastio  limit do...  .001000 

Reduction  in  diameter  at  point  of  rupture i""Z*' do...       .096 

Beductlon  in  area  after  rupture,  percentof  orlgir*  •®<^"0°---' 84.0 

Position  of  rupture ■■ ; ;---••  ".9  from  neck 

Character  of  broken  surface silky  center,  granular  at  circumference 

Elongation  of  inoh  sections ".30',  ".18 
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No.  5d46. 

Marks,  11212. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2^^ 


Applied  loads. 

EloDffation 
per  mch. 

0 

SncceBSive 

Permanent 
aet. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Persqnare 
Inon. 

elou  Ration 
per  moh. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,600 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,600 

18,000 

18,400 

18,410 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
88,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
92,050 

Inch. 
0. 

.000160 
.000400 
.000660 
.001000 
.001600 
.001800 
.002350 
.002700 
.003300 
.004450 
.005100 
.005700 
.006550 
.007600 
.009500 
,011000 
.012500 
.014450 
.016100 
.018460 
.020250 
.022500 
.025000 
.027500 
.030500 
.033750 
.036500 
.040500 
.044260 
.048750 
.064150 
.061000 
.070000 
.081100 
.1000 
.1360 

Inch. 
0. 

.000110 
.000250 
.000250 
.000350 
.000600 
.000200 
.000550 
.000350 
.000600 
.001150 
.000650 
.000600 
.000860 
.001050 
.001900 
.001500 
.001500 
.001950 
.001650 
.002350 
.001800 
.002250 
.002500 
.002500 
.003000 
.003250 
.002750 
.004000 
.003750 
.004500 
.005400 
.006850 
.009000 
.011100 
.0189 
.0860 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

^AstlQ  limit. 

Tonailp  strengtb. 

.000850 

.000850 

. 

I...!!'.!!"!! 

.«•*..*•..*. 

1 

' 

1 

1 

General  summary. 

Teneile  strength  per  eqnare  inch  of  original  Bection pounds..    92,050 

Elastic  limit  per  square  inch  of  original  section do . . .    88, 000 

Blongation  per  incn  aftermpture inch..      .2360 

Blongation  per  inch  nnder  strain  at  elastic  limit do...  .001600 

Bedootion  in  diameter  at  point  of  rupture do...        .106 

Bednction  in  area  aftur  mpture,  per  cent  of  original  section 87.1 

Position  of  rnptore ".05firomneck 

Character  of  broken  surface silky,  interspersed  with  granular  metal  at  the  circnmferenco 

JUongation  of  inoh  aeotions ".30% 'M7 
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No.  5956. 

Marks,  4863. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
permcli. 

Snccesaive 

elongation 

per  inch. 

% 

Permanent 
Bet. 

SncoeaslTe 

permanent 

aet. 

Bemarka. 

Total. 

Per  sqnare 

iDCll. 

Poundi. 

200 

1,000 

2,000 

4,000 

5,800 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

0,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14.400 

Poundt. 
1,000 
5,000 
10,000 
20,000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 

Inch. 
0. 

.000100 
.000350 
.000650 
.000950 
.001100 
.001300 
.001460 
.001700 
.002350 
.003250 
.003900 
.004500 
.005550 
.006250 
.007400 
.009050 
.  011050 
.013500 
.015850 
.017850 
.020300 
.023750 
.026150 
.029500 
.034500 
.0450 
.0600 

Inch. 
0. 

.000100 

.000250 

.000300 

. 000300 

.000150 

.000200 

.000150 

.000250 

.000650 

-.000900 

.000650 

.000600 

.001050 

.000700 

.001150 

.001650 

.002000 

.002450 

.001850 

.002500 

.002450 

.003450 

.002400 

.003350 

.005000 

.0105 

.0150 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

Elaatic  limits 

.000150 

.000150 

.002000 

.001850 

1 

Tonaile  strength. 

General  eummary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds. .    72, 000 

Elastic  limit  per  sqnare  inch  of  original  section do . . .    29, 000 

Elongation  i>er  Inch  after  mptnre inch..      .0900 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .000950 

Reduction  in  diameter  at  point  of  rapture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture ".48fh>mneck 

Character  of  broken  surface fine  and  medium  granular  metal  interspersed 

Elongation  of  inch  sections ''.08,  ".10* 
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No.  5957. 

Marks,  4870. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gaaged  length,  2'^ 


Applied  iMida. 

Elongation 
perlncb. 

Saooeesiye 

elongation  | 

per  inch. 

Permanent 
set. 

Soocessive 

permanent 

set. 

Bemarka. 

Total. 

Per  rauare 
incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8.000 

8,400 

8,800 

0,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

14,690 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
89,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60.000 
52,000 
64,000 
66,000 
68,000 
60,000 
64,000 
68,000 
72,060 
72.950 

IneK 
0. 

.000100 
.000350 
.000550 
.001050 
.001300 
.001500 
.001800 
.002150 
.003000 
.004000 
.004650 
.006750 
.006600 
.007500 
.009100 
.011250 
.013500 
.015500 
.018000 
.020500 
.023550 
.026750 
.030000 
.033500 
.0450 
.0600 
.0850 

Inch. 
0. 

.000100 
.000250 
.000200 
.000600 
.000260 
.000200 
.000300 
.000350 
.000850 
.001000 
.000650 
.001100 
.000850 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

.000100 

.000100 

Elastic  limit 

Tensile  strength. 

. 001750 

.001650 

.000900 

.001600 
.002150 

.002250 
.002000 
.002500 

.002500 

.003050 

.003200 

.003250 

.003500 

.0115 

.0150 

.0250 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    72, 950 

Blastio  limit  per  soaare  inch  of  original  section do...    30,000 

Elongation  per  incn  after  mptnre inch..      .1100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001050 

Rednotion  in  diameter  at  point  of  mptnre do...       .035 

Redaction  in  area  after  mptnre,  per  cent  of  original  section 13.2 

Position  of  mptnre ".65  from  neck 

Character  of  broken  snrfsoe fine  and  medium  granular  metal  interspersed 

Elongation  of  inch  sections ".12*,  "ao 
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No.  5958. 

Marks,  4877. 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SnccesftiTe 

elonj^ation 

permoh. 

Permanent 
set. 

SnoceuWe 

permanent 

set. 

Banuffka. 

TotaL 

Per  square 
inon. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

0,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12.800 

13,600 

14,400 

15,200 

15,480 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
•     34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50.000 
52,000 
54,000 
56.000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
77,400 

Inch. 
0. 

.000100 

.000300 

.000600 

.001050 

.001100 

.001150 

.001200 

.001350 

.001500 

.001600 

.001700 

.002150 

.003800 

.006650 

.008650 

.010850 

.012400 

.014450 

.016500 

. 019150 

.021100 

.024500 

.027500 

.030500 

.0400 

.0500 

.0650 

.0850 

Inch. 
0. 

.000100 
.  OOU'200 
.000300 
.000460 
.000050 
.000050 
.000050 
.000050 
.000050 
.000100 
.000100 
.000450 
.001650 
.002850 
. 002000 
.002200 
. 001550 
.002050 
.092050 
.052650 
.001950 
.003400 
.003000 
.003000 
.0095 
.0100 
.0150 
.0200 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  kMd. 
Elaatlolimil^ 

Tensile  strength. 

.000050 

.000050 

.000200 

.000150 

1 

1 

- 

••«•«•••••%* 

General  summary. 

Tensile  strength  per  sqaare  inch  of  orieinal  section pounds..    77,400 

Elastic  limit  i)er  souare  inch  of  origin u  section do...    88,000 

Elongation  per  incn  after  rupture inch . .      .  1060 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001200 

Keduotionin  diameter  at  point  of  rupture do...       .016 

Reduction  in  area  after  rupture,  per  cent  of  original  section O.S 

Position  of  rupture ".55  firom  neok 

Character  of  broken  surface fine  and  medinm,  granular  metal  interspened 

Elongation  of  inoh  sections • ".10.  "Jl* 
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I^o.  5959. 

MarkS;  4885. 

Diameter,  ''.506. 

Sectional  area,  .20  square  inch. 

Oauged  length,  2''. 


Applied  loada. 

EloDsation 
per  isoh. 

Sncc«88iTe 

elon^a^ion 

per  inch. 

Permanent 
•et. 

SaooessiTe 

permanent 

Bet. 

Remarks. 

TotaL 

Per  nqnare 
Inon. 

Poundt. 

200 

1,000 

2,000 

4,000 

6,600 

5,800 

6,000 

6,200 

6,400 

6,600 

6.800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13.600 

13,990 

Pounds. 
1,000 
5,000 
10,000 
20,000 
28.000 
29,000 
30.000 
31.000 
32,000 
33,000 
34.000 
35,000 
86,000 
87,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
64,000 
56,000 
68,000 
60.000 
64,000 
68,000 
60,960 

Inch. 
0. 

.000100 
.000350 
.000650 
.001050 
.001350 
.001650 
.002200 
.003050 
.004000 
.004750 
.005900 
.006600 
.007600 
.008550 
.010000 
.011000 
.013350 
.015600 
.018500 
.020900 
.024400 
.027000 
.081400 
.086000 
.040000 
.046500 
.0650 
.0050 

Inch, 

0. 
.000100 
.000250 
.000300 
.000400 
.000300 
.000300 
.000560 
.000850 
.000960 
.000750 
.001150 
.000700 
.001000 
.000050 
.001450 
.001000 
.002350 
.002250 
.002900 
.  002400 
.003500 
.002600 
.004400 
.004600 
.004000 
.006500 
.0185 
.0300 

Jmth, 
0. 

0. 

Jneh. 
0. 

Initial  load. 
Elaatlc  limit. 

Tensile  atrength. 

.00  J  500 

.004500 

General  tummary. 

Tensile  strength  i>er  sqnare inch  of  original  8ocliou pounds..    69,050 

Elasticllmit  per  square  inch  of  original  section do...    28,000 

Elongation  per  inon  after  rapture inch..      .1300 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001050 

Kednction  in  diameter  at  point  of  rapture do...        .035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Position  of  rupture ^ ".75f^omneck 

Cliaracter  of  broken  surface medium  granular 

Blangatlon  of  inoh  sections •••  "J.4*,  ".12 
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No.  5960. 

Marks,  4891. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 

Elongation 
parmch. 

• 

SucGeaaive 

elongation 

perlnoh. 

Permanent 
set 

SiicceaaiTe 

Remarks. 

Total. 

Persqnftre 
Inon. 

permanent 
aet. 

Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7.800 

8.000 

8,400 

8,800 

0,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

14,520 

Powndt. 
1,000 
6,000 
10,000 
20,000 
80,000 
83,000 
34,000 
85,000 
36,000 
87,000 
38,000 
30,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52.000 
64,000 
56,000 
58,000 
60,000 
64,000 
68.000 
72,000 
72,600 

Inch. 
0. 

.000100 

.000300 

.000600 

.001000 

.OOUOO 

.001260 

.001500 

.001050 

.008050 

.004650 

.005660 

.006600 

.008000 

.010250 

.012400 

.014400 

.016500 

.019000 

.021550 

.024500 

.027250 

.031750 

.0400 

.0550 

.0750 

Inch, 
0. 

.000100 
.000200 
.000300 
.000400 
.000100 
.000160 
.000260 
.000460 
.001100 
.001600 
.001000 
.000860 
.001600 
.002260 
.002150 
.002000 
.002100 
.002500 
.002550 
.002960 
.002750 
.004500 
.008260 
.0160 
.0200 

Inch. 
0. 
0. 

Jneh, 
0. 

Initial  load. 
Blaatic  limit. 

0. 

.000350 

.000350 

Tensile  atrongth. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    72,600 

Blastic  limit  per  square  inch  of  original  section do. . .    83, 000 

Elongation  per  inch  after  rapture inch..      .0850 

Elongation  per  inch  under  strain  at  elastic  limit do...  .  001100 

Redaction  ii» diameter  at  point  of  rupture do...       .026 

Redaction  in  area  after  rupture,  per  cent  of  original  section 9.6 

Position  of  rupture ".25  firom  neek 

Character  of  broken  surface granular  at  circumference,  50  per  cent;  dull  silky  center,  50  per  cent 

Elongation  of  inch  sections ".08,  ".09* 
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No.  5961. 

Marks,  4898. 

Diameter,  ^'.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*\ 


Applied  lottdfl. 

Eloniration 
per  inch. 

Sar«eeaive 

elonication 

per  inch. 

Pemumeiit 

set. 

Hucoeoalye 

permaiieiit 

set. 

Remarks. 

Total. 

Per  nq  iiAre 
inon. 

Poundt. 

20O 

1,000 

2,000 

4,000 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,400 

7.600 

7,800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10.800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,310 

Pounds. 
1.000 
5,000 
10.000 
20.000 
30,000 
31,000 
32,000  ' 
38,000 
84,000 
35,000 
36,000 
37,000 
38.000 
39.000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
64,000 
56,000 
58,000 
60,000 
64,000 
68,000 
71,550 

Inch. 
0. 

.000100 
.000350 
.000650 
.001000 
.001050 
.001100 
.001200 
.001300 
.001450 
.001550 
.001750 
.002250 
.004900 
.006400 
.008350 
.010250 
.012300 
.014500 
.017000 
.019000 
.022100 
.025500 
.029250 
.032500 
.0400 
.0550 

.  Jnek. 

0. 

.000100 
.000250 
.000300 
.000350 
.000050 
.000050 
.000100 
.000100 
.000150 
.000100 
.000200 
.000500 
.002650 
.001500 
.001950 
.001900 
.002050 
.002200 
.002500 
.002000 
.003100 
.003400 
.003750 
.003250 
.0075 
.0150 

Inch. 
0. 
0. 

Inch. 

0. 

Initial  load. 
Klaaticlimit. 

• 

Tensile  strength. 

.000050 

.000050 

.000250 

.000200 

1 

Oeneral  sumrnarif. 

Tensile  strength  per  square  inch  of  original  seotion pounds..    71«5A0 

Elsatio  limit  per  souare  inch  of  originu  section do...    32,000 

nomi^tlon  per  inch  after  rupture inch..      .0850 

Blongation  per  inch  under  strain  at  elastic  limit do...  .001100 

Seduction  in  diameter  at  point  of  rupture do...       .025 

Keduotion  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture V'.05f^omneok 

Character  of  broken  surface medium  and  fine  granulation  interspersed 

Elongation  of  inch  sections ".06,  ".09* 

H,  Doc.  1^3 17 
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No.  5962. 

Marks,  4905. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'^ 


Applied  loads. 

Blonntion 
permoh. 

Sneoessive 

elountion 

perlnch. 

Permanent 
set. 

Sucreesfve 

permanent 

set. 

Remarks. 

ToUl. 

Per  square 
incn. 

Poundi. 

200 

1,000 

2,000 

4,000 

6,000 

6,000 

7,000 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,600 

10,000 

10,400 

10.800 

11,200 

11.600 

12,000 

12,800 

1.3,600 

14,400 

16,020 

Pounds. 
1,000 
5,000 
10.000 
20,000 
25,000 
30.000 
85.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45.000 
46.000 
48,000 
50,000 
62,000 
54,000 
66,000 
58,000 
60,000 
64,000 
68.000 
72.000 
76,100 

Ineh. 
0. 

.000100 
.000300 
.000650 
.000900 
.001000 
.001200 
.001500 
.001750 
.008750 
.009500 
.010250 
.011050 
.012050 
.014150 
.016250 
.018550 
.022000 
.023900 
.027500 
.029800 
.0400 
.0500 
.0600 

Ineh, 

0. 

.000100 
.000200 
.000350 
.000250 
.000100 
.000200 
.000300 
.000250 
.007000 
.000760 
.000750 
.000800 
,001000 
.002100 
.002100 
.002300 
.003450 
.001900 
.003600 
.002800 
.0102 
.0100 
.0100 

Ineh, 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Blastie  limit 

Tensile  strength. 

0. 

.000100 

.000100 

General  eummarjf. 

Tensile  etrength  per  eqoaie  inch  of  original  section pounds..    76,100 

Blastie  limit  per  ionare  inch  of  original  section do...    40,000 

Blongatlon  per  inon  after  mptnre inch..     .MOO 

Blongation  per  inch  under  strain  at  elastio  limit do...  .001500 

Seduction  in  diameter  at  point  of  rupture do...       .026 

Beduction  in  area  after  rupture,  per  cent  of  original  section 0.5 

Position  of  rupture ".90  from  neck 

Character  of  hrokan  surfMC granular,  60  per  cent;  duUsHky,  40  per  cent 

Blongationof  inch  sections ".09*,  ".07 
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No.  59C3. 

Marks,  4912. 

Diameter,  '^505. 

Sectional  area,  .20  square  incb. 

Gauged  length,  2'^ 


Applied  loads. 

■ 

EloBffaUon 
per  inch. 

Sacoeeaive 

Permanent 
set. 

SnoceeslTe 

Total. 

Per  eqaare 
inch. 

elonntioii 
permoh. 

permanent               Remarks. 

set. 

1 

i 

PoumlM. 

200 

1,000 

2,000 

4,000 

5,000 

6,000 

7,000 

7,200 

7,400 

7,000 

7,800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,000 

12,000 

12,800 

13,600 

14,400 

15,200 

15^029 

Poundi. 
1,000 
5,000 
10,000 
20,000 
26,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64.000 
68,000 
72,000 
76,000 
78.100 

Inch. 
0. 

.000100 
.000250 
.000600 
.000850 
.001000 
.001200 
.001350 
.001500 
.001600 
.002000 
.006900 
.008400 
.010900 
.012650 
.014500 
.016500 
.018900 
.020900 
.023250 
.026500 
.029600 
.0350 
.0500 
.0600 
.0900 

0. 

.000100 
.000150 
.000350 
.000250 
.000150 
.000200 
.000150 
.000150 
.000100 
.000400 
.004900 
.001500 
.002500 
.001750 
.001850 
.002000 
.002400 
. 002000 
.002850 
.003250 
.003100 
.0054 
.0150 
.0100 
.0200 

In^. 

0. 
0. 

Inch. 
0. 

luitial  load. 

. 

0. 

Klustic  limit. 

1 

; 

. 

. 

1 

1 

, 

1 

1   

1.     ._ 

Teusile  strength. 

General  eummarjf. 

Tensile  strength  per  square  inoh  of  oriffinal  section pounds . .    78, 100 

BlasUo  limit  per  aquare  inch  of  originu  section ilo...    35.000 

lOongation  per  inen  afterniptoxe inch..      .1000 

JUongation  per  inch  inder  snrain  at  dasticlimit do...  .001200 

Beduction  in  diameter  at  point  of  rupture do...       .035 

Beduction  in  area  after  rapture,  per  cent  of  original  section 13.2 

Position  of  rupture "  .75  from  neck 

Character  of  broken  surface granular,  70  per  cent;  dull  silky,  80  per  cent 

ISIongation  of  inch  sections ".U*,".09 
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No.  59<i4. 

Marks,  4918. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*\ 


Applied  loads. 

Elon^atiou 
per  inch. 

Snccessive 

eloDffation 

perlnch. 

Permanent 
set. 

Successive 

Remarks. 

Total. 

Per  sqaare 
incD. 

permanent 
set. 

Pounds. 
200 
1.000 
2,000 
4,000 
5,000 

FoundB. 
1,000 
5,000 
10,000 
20,000 
25,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
86,000 
87,000 
38,000 
89,000 
40,000 
42.000 
44.000 
46.000 
48,000 
50,000 
52.000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76.000 
80,000 

Inch. 
0. 

.000100 
.000300 
.000600 
.000850 
.001050 
.001100 
.001150 
.001250 
.001300 
.001450 
.002050 
.002400 
.002800 

.oaiooo 

.005000 

.006600 

.007600 

.  012000 

.013600 

.015500 

.018050 

.010650 

.022100 

.025000 

.  028000 

.0350 

.0450 

.0500 

.0700 

Inch. 
0. 

.000100 
.000200 
.000300 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit 

Tensile  strength. 

.0002.'>0 
.000200 
.000050 

*      6.000 

0. 

6.200 

6«400 

6,600 

6, 800 

7,000 

7,200 

7.400 

7,600 

7,800 

8,000 

8,400 

8,800 

0,200 

9,600 

10,000 

10, 400 

10,800 

11.200 

11,600 

12,000 

12,800 

13,600 

14,400 

15,200 

16,000 

.00005U 
.OOOIOU 
.000050 

1 

. 00015 ) 

.000600 
.00035) 
.000400 
.0002UU 

.002000 

.O0I6UU 

.00100.) 

.004400 

.  0016UO 

.001<0) 

.002550 

.001600 

.002450 

. 0029. 0 

.003000 

.0070 

.0100 

••■■•■■*•«•■ 

. 

.... 

.0050 
.0200 

General  summary. 

Tensilestrengthper  square  inch  of  original  section ponnds..    60,000 

Elastic  limit  per  square  inch  of  original  section > do...    34,000 

Elongation  per  inch  after  rapture inch..      .1050 

Elongation  per  inch  under  strain  at  elastic  limit ....do...  .001300 

Beduotion  in  diameter  at  point  of  rupture .............do...       .08S 

Keduction  in  area  after  rapture,  per  cent  of  original  section 1?.2 

Position  of  rupture ".SOftnmneck 

Character  of  broken  surface granular,  85  percent;  dull  silky,  15  per  cent 

Elongation  of  inch  sections 'M2*,  ".09 
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No.  5965. 

Marks,  4925. 

Diameter,  '^505. 

Sectional  area,  .20  square  incli. 

Ganged  leDgth,  2'\ 


Applied  loads. 

ElojuratioD 
per  inoh. 

SncTMialTe 

eUmjiation 

per  iucb. 

rermanent 
aei. 

Suceeaaive 

penimnent 

set. 

Bemarka. 

Total, 

Per  so  nare 
inoii. 

Pound: 

200 

1,000 

2,000 

4.000 

5.000 

6.000 

6,600 

6,800 

7,000 

7.200 

7,400 

7,600 

7,800 

8,000 

8.400 

8.800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18,600 

14,200 

Pounds, 
l,OuO 
5,000 
10,000 
20,000 
25,000 
30,000 
88,000 
34,000 
35,000 
36,1100 
87,000 
38.000 
39,000 
40,000 
48,000 
44.000 
46,000 
48,000 
50.000 
52.000 
54,000 
56,000 
58.000 
60,000 
64,000 
68,000 
71,000 

0. 

.000100 
.000350 
.000660 
.000650 
.001050 
.001150 
.091850 
.001450 
.001600 
.001900 
.002250 
.002950 
.009600 
.006050 
.007150 
.008950 
.010750 
.012250 
.015100 
.017000 
.019600 
.022400 
.026000 
.0»50 
.0450 

inch. 
0. 

.000100 
.000-250 
.000300 
.000200 
.000200 
.000100 
.000100 
.000200 
.000150 
.000300 
.000350 
.000700 
.000660 
.001450 
.002100 
.001800 
.001800 
.001500 
.002850 
.001900 
.00(600 
.002iH)0 
.003600 
.0090 
.0100 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

• 

Tensile  strength. 

....           1 

0. 

.002150 

.002150 

* 

General  summary, 

Tenaile  strength  per  square  inch  of  original  section pounds..    71,000 

maatic  limit  per  so  nare  inch  of  original  section do . . .    83, 000 

Elongstion  per  incn  after  mptore inch..      .0550 

Elongation  per  incli  nnder  strain  at  elastic  limit do...  .001150 

Beiluotionin  diameter  at  point  of  mpture do...       .015 

Bediictlon  in  area  after  rupture,  percentof  original  section 5.7 

Poaltlon  of  rupture ".20  from  neck 

Gharaeterof  broken  snrfsce medium  granular 

Elongation  of  inchsections ".0*,  ".04 
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No.  5966. 

Marks,  4931. 

Diameter,  '^505. 

SectioDal  area,  .20  square  inch. 

Gauged  length,  2'\ 


Applied  loads. 


Total. 


Pounds. 

200 

1.000 

2,000 

4,000 

5,000 

8,000 

6,800 

7,000 

7.200 

7,400 

7,000 

7,800 

8,000 

8,400 

8.8U0 

9,200 

9,600 

10,000 

10,400 

10.800 

11,200 

11,60U 

12,000 

12,800 

13  600 

14,400 

14,880 


Per  M  nare 
incn. 


Poundi. 

1,000 
5,000 
10,000 
20.000 
25,000 
80,000 
84,000 
35,000 
80,000 
87,000 
38,000 
39.000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60.000 
64,000 
68,000 
72,000 
74,400 


Elongation 
per  Inch. 


Ineh, 
0. 

.000100 
.000300 
.000650 
.000850 
.001050 
.001800 
.001400 
.001550 
.001650 
.001850 
.002400 
.006400 
.006550 
.010700 
.012650 
.015000 
.017000 
.019400 
.021900 
.025000 
.039000 
.031750 
.0400 
.0500 
.0650 


SacoeaslTO 

elongation 

per  Inch. 


Inch. 
0. 

.000100 
.000200 
.000350 
.000200 
.000200 
.000250 
.000100 
.000150 
.000100 
.000200 
.000550 
.004000 
.002150 
.002150 
.001950 
.002350 
.002000 
.002400 
.002500 
.003100 
.00400U 
.002751 
.  008*250 
.0100 
.  0150 


Permanent 
set. 


Successive 

permanent 

set. 


Ineh. 


Inch. 


0. 
0. 


0. 


.000050 

.  OJM^ 

.000150 

. UvOlUO 

1 

1   

• 

1 

Renarka. 


IniUalload. 


Elastio  limit. 


Tensile  strength. 


General  $ummarif. 

Tensile  strength  per  sqnare  inch  of  oriffiual  section pounds..    74,000 

Elastic  limit  per  square  inch  of  original  section do...    84,000 

Blongation  per  inch  after  rupture Inch..      .0960 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001300 

BiMlnction  in  diameter  at  point  of  rupture do...       .035 

Beducticn  in  area  after  rupture,  per  cent  of  original  section 13.2 

Position  of  rupture ".40  firom  neck 

Character  of  broken  surface granular,  60  percent;  dull  silky,  40  per  cent 

Elongation  of  inch  sections ".11*,  ".06 
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COMPRESSION  OF  CAST-IRON   SHELLS.  26T 

No.  9405» 

Shell  for  5-Iitoh  B.  F«  Otxnx. 

Diameter  of  shell  in  front  of  band,  4''.97. 

Sectional  area  (approJcimate)  in  front  of  band,  13.42  sqnare  inches. 
Point  cut  ofl^  leaving  remaining  part  of  shell  12<^  long. 
Diametrical  expansion  measured  on  three  diameters:  Diameter  A, 

i"  in  front  of  band;  B,  2^"  in  ftont  of  band,  and  G,  4^''  in  front  of 
and. 


Applied  loads. 

Diametrical  expansion. 

Bemarka. 

Total. 

PerMQAre 
incii. 

Diametan. 

▲. 

B. 

C. 

Foundi, 

13, 420 
184,200 
268,400 
402,600 

13,490 
402,600 

13,420 
402,000 

18,420 

18,480 

402,600 

18,420 

13,420 

402.600 

18,420 

18,420 
402,600 
460,700 
686,800 

13,420 
603,000 

13,420 
671,000 

18,420 
738.100 

13, 420 
800,000 

13,420 

Fmmds. 

1,000 
10,000 
20.000 
80.000 

1,000 
30.000 

1,000 
30,000 

1,000 

1,000 

80,000 

1,000 

1,000 

80,000 

1,000 

1,000 
80,000 
35,000 
40,000 

1,000 
45.000 

1,000 
60,000 

1,000 
55,000 

1.000 
50, 610 

1,000 

Jneh. 

0. 

.0010 
.0010 
.0040 
.0015 
.0043 
.0015 
.0043 
.0015 

Inch. 
0. 

Inch. 
0. 

Tnitial  load. 

• 

0. 

.0023 
.0000 

0. 

.0028 
.0000 

.0019 
.0045 
.0066 
.0115 
.0075 
.0104 
.0160 

.0230 

.0372 

.0480 

The  metal  of  the  shell  was  npset  locally  at  the  heel  of  each  end  of 
the  scarf  joint  of  the  copper  band. 

The  ends  of  the  band  moved  and  made  an  offset  with  each  other 
abont  ''.04. 


Zocai  up^etiing  of  coti  iron. 


268  COMPBESSION  OF   CAST-IRON  8HELUB. 

No.  9496. 

Shell  fob  5-Inoh  B.  F.  Gun. 

Diameter  of  sbell  iii  front  of  band^  4:"M5. 

Sectional  area  (approximate)  in  front  of  band,  13.38  sqnave  incheB. 
Point  cnt  off,  leaving  remaining  part  of  Bb€ll.l2^'  long. 
Diametrical  expansion  nMasared  on  two  diameters:  Diameter  A, 'MO 
in  front  of  band,  and  B,  2''.1  in  front  of  band. 


Applied  loads. 

Diametrioftl  expansion. 

Samarks. 

TotaL 

Per  Momre 
inon. 

DiameteES. 

▲. 

B. 

Pounds. 

13,380 
207,600 

13,880 

18,380 
207,000 

13,380 
635,200 

13,380 

13,380 
635,900 

i:i,  380 
600,000 

13,380 

13,380 
660,000 

13,380 
800,000 

13,380 

18,380 

Pounds. 

1.000 

20,000 

1.000 

1.000 
20,000 

1,000 
40,000 

1,000 

1,000 
40.000 

1,000 
60.000 

1,000 

1,000 
60,000 

1,000 
69,700 

1,000 

1,000 

Inoh. 

0. 
.0020 
.0002 

Inch. 
0. 

Initial  load. 

0. 

.0014 
.0000 
.0076 
.0038 

.0046 
.0080 
.0040 
.0214 
.0166 

.0151 
.0209 
.0160 

.0316 

.0825 

There  was  local  upsetting  of  the  metal,  and  a  longitudinal  crack 
formed  at  the  forward  edge  of  the  band,  abreast  the  scarf  joint  of  the 
band. 

The  longitudinal  crack  was  confined  to  the  sharp  edge  of  the  groove 
in  the  cast  iron. 
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No.  9497. 

3.2-lKOH  Shell. 

Diameter  of  shell  in  front  of  band,  3'M8. 

Sectional  area  (approximate)  in  front  of  band,  5.87  square  inches. 
Point  cut  off,  leaving  remaining  part  of  shell  8^'^  long. 
Diametrical  expansion  measured  on  two  diameters:  Diameter,  A,  ^" 
in  front  of  band,  and  B,  2^*'  in  front  of  band. 


Applied  loads. 

Diametrical  expansion. 

Bemarkfl. 

Total. 

Per  sqaare 
incn. 

Diameters. 

A. 

B. 

Jneh. 
0. 

Pounds. 

5,870 
117,400 
234,800 
203,500 
362,200 

6,870 
410,900 

5,870 

6,870 

460,000 

6,870 

Pounis. 

1.000 
20,000 
40,000 
50.000 
60.000 

1,000 
70.000 

1,000 

1,000 

80,000 

.    1,000 

Inch. 

U. 
.0010 
.0078 
.0184 
.0352 
.0300 

Initial  load. 

After  16  hours*  rest 

.0340 
.0280 

.0531 
.0533 

.0503 

.0006 

.0861 

Longitudinal  cracks  opened  at  front  and  rear  edges  of  the  band 
groove  and  in  the  vicinity  of  the  scarf  joint  of  the  band. 

Ends  of  band  at  the  scarf  joint  made  an  offset  with  each  other  of  ^'.10. 

Ultimate  strength,  486,500  pounds  =  82,880  pounds  per  square  inch. 

Sheared  a  conical  piece  at  truncated  end  of  shell  and  opened  longi- 
tudinal cracks  over  the  conical  development. 

Longitudinal  cracks  were  opened  in  the  shell  in  the  vicinity  of  the 
scarf  joint  of  the  band. 
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COMPRESSION  OP  CAST-IRON  SHELLa 

No.  9498. 
3.2-IlfOH   SHBIX. 


Diameter  of  shell  in  front  of  band,  3'M7. 

Sectional  area  (approximate)  in  front  of  band,  5.82  square  inches. 
Point  cut  o£f  leaving  remaining  part  of  shell  Si"  long. 
Diametrical  expansion  measured  on  two  diameters:  Diameter  A,  i" 
in  front  of  band,  and  B,  2^'^  in  front  of  band. 


Applied  loads. 

Diametrical  expaneion. 

Bemarki. 

Total. 

Per  square 
incb. 

DLameten. 

▲. 

B. 

P<mnd$. 

6,820 
116, 400 

5,820 
232,800 
291,000 

5.820 
349,200 
407,400 

6,8-iO 
465,600 

5,820 
527,300 

Pounds. 

1.000 
20,000 

1,000 
40,000 
60.000 

1,000 
60,000 
70,000 

1,000 
80,000 

1,000 
90.600 

Jneh. 

0. 

.0010 
.0004 
.0060 
.0152 
.0117 
.0287 
.0498 
.0430 

Jneh. 

0. 

.0013 
.0002 
.0063 
.0160 
.0123 
.0288 
.0480 
.0416 

Initial  load. 
Ultimate  strength. 

.0708 

.0664 

Sheared  a  conical  piece  at  the  truncated  end  of  the  shell  and  opened 
longitudinal  cracks  over  the  conical  development. 

Longitudinal  cracks  were  opened  at  each  end  of  the  scarf  joint  of 
the  band. 


COMPRESSION  OF   CAST-IRON   SHBLLa 


No.  9499. 
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3.2-lNOH  Shell. 

Diameter  of  shell  in  front  of  band,  3".175. 

Sectional  area  (approximate)  iu  front  of  band,  5.84  square  inches. 

Point  cat  off  entirely  removing  ogival,  leaving  remaining  part  of  shell 
7".3  long. 

Diametrical  expansion  measured  on  two  diameters:  Diameter  A,  i" 
in  front  of  band,  and  B,  2}''  in  front  of  band. 


Applied  loads. 

Diametrical  expansion. 

Semarks. 

Total. 

Per  square 
inch. 

Diameters. 

▲. 

B. 

Poundt. 

5,840 
110,800 

5.840 
2S3,0OO 

5,840 
292,000 

5,840 
860,400 
408,800 

5.810 
407,200 

5.840 
517,400 

Poundt. 

1.000 
20,000 

1,000 
40,000 

1,000 
50.000 

1,000 
00,000 
70,000 

1.000 
80.000 

1,000 
88,000 

Ineh, 

0. 

.0011 
.0001 
.0080 
.0058 
.0203 
.0104 
.0370 
.0031 
.0509 

Inch, 

0. 

.0010 
.0000 
.0080 
.0001 
.0200 
.0171 
.0376 
.0025 
.0557 

Initial  load. 
TTUimate  strength. 

.1010 

.0907 

• 

Longitudinal  cracks  opened  on  the  surface  of  the  shell  abreast  the 
ends  of  the  scarf  joint  of  the  band,  under  a  total  load  of  400,000  pounds. 

After  applying  80,000  x>ounds  per  square  inch  the  shell  was  taken 
out  of  the  testing  machine  and  subjected  to  hydrostatic  pressure  from 
within. 

The  seams  at  the  surfietce  next  the  band  were  now  about  ^"  long,  one 
on  each  side  of  the  scarf  joint. 

An  interior  pressure  of  500  pounds  -per  square  inch  was  sustained 
with  no  evidence  of  the  cracks  extending  through  the  walls  to  the  bore, 
no  leakage  being  visible. 

Betumed  to  the  testing  machine  and  loads  increased  until  rapture 
occurred,  when  there  was  developed  a  conical  shearing  fracture  at  the 
base  of  the  shell,  and  longitudinal  cracks  opened,  extending, along  the 
shell  from  the  base  in  a  forward  direction. 
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liTo.  9500. 
3^-lNOH  SHXLU 

Diameter  of  shell  in  front  of  band,  3^M7. 

Sectional  area  (approximate)  in  front  of  band,  5.82  square  inches. 

Point  cat  off  enturely  removing  ogival,  leaving  remaining  part  of 
shell  T'^  long. 

Longitadinsd  compression  measured  on  a  ganged  length  of  2'\  cov- 
ering a  section  beginning  y  in  front  of  the  band  and  ending  2^"  in 
front  of  same. 


Applied  lo«dt. 

In  gaaged  length. 

Remarlrs. 

Total. 

PeraqoAre 
incD. 

ComprM> 
•ion. 

Set. 

Pimnds, 

5,820 

29,100 

58.2UO 

87,300 

116,400 

145, 500 

174, 600 

203,700 

232,800 

261,000 

291.000 

820.100 

550.000 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
40,000 
45.000 
60,000 
56,000 
04,600 

Inch. 

0. 

.0004 
.0011 
.0017 
.0023 
.0034 
.0046 
.0069 
.0106 
.0155 
.0210 
.0277 

Inch. 

0. 

0. 

.0001 
.0001 
.0002 
.0005 
.0012 
.0027 
.0057 
.0098 
.0163 
.0206 

IniUailoiid. 
Ultimate  strength. 

Bhearing  fractares  developed  at  the  base  end  of  the  shell,  and  opened 
longitudinal  cracks  in  tiie  same  vicinity. 
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No.  9501. 
3.2-lNGH  Shell. 

Diameter  of  shell  in  front  of  band,  3'M7. 

Sectional  area  (approximate)  in  front  of  bahd,  5.82  square  inches. 

Point  cut  off  entirely  removiu^i^  ogival,  leaving  remaining  part  of 
shell  V\3  long. 

Longitudinal  compression  measured  on  a  ganged  length  of  3^',  begin- 
ning at  a  point  1^"  from  base  of  shell  and  covering  that  part  of  the 
shell  carrying  the  band. 


Applied  loads. 

Id  gauged  leogth. 

Bemaiks. 

ToUl. 

Per  soaare 
iocn. 

Compres- 
sioD. 

Set. 

Pounds. 

5,820 

29,100 

58,200 

87, 300 

116, 400 

145,500 

174,600 

203.700 

232,800 

281,000 

291,000 

320,100 

349,200 

522,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
56,000 
60,000 
04,850 

Inch 

0. 

.0007 
.0016 
.0027 
.0040 
.0056 
.0078 
.0112 
.0160 
.0246 
.0342 
.0460 
.0612 

Inch. 

0. 
.0001 
.0002 
.0003 
.0006 
.0012 
.0021 
.0045 
.U065 
.0158 
.0241 
.0340 
.0485 

Initial  load. 

« 

Ultimate  strength. 

Shell  failed  by  the  development  of  oblique  cracks  separating  three 
fragments,  one  piece  at  the  base  and  two  pieces  of  the  sides  of  the 
shell. 

H.  Doc.  143 18 
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No.  9602. 

Shell  for  5-inoh  E.  F.  Gun. 

Diameter  of  shell  in  front  of  band,  4'^97. 

Sectional  area  (approximate)  in  front  of  band,  13.42  square  inches. 
Point  cut  off,  leaving  remaining  part  of  shell  12^'  long. 
Longitudinal  compression  measured  on  a  gauged  length  of  4'',  begin^ 
ning  i^*  in  front  of  band. 


Applied  loadB. 

In  gauged  length. 

Remarks. 

ToUU. 

Per  sanare 
Inon. 

Compres- 
sion. 

Set. 

Pounds. 
13,420 
67,100 
184,200 
201,800 
268,400 
335.500 
402,600 
469,700 
536.800 
603,900 
071,000 
788.100 
800,000 

Pounds. 
1,000 
5,000 
10,000 
15. (KH) 
20,000 
25.000 
80,000 
86,000 
40,000 
45,000 
60,000 
65,000 
60.610 

Inch. 

0. 

.0009 
.0022 
.0037 
.0056 
.0082 
.0122 
.0187 
.0302 
.0461 
.0661 
.0808 

Inch. 

0. 

.0001 
.0002 
.0004 
.0008 
.0018 
.0048 
.0097 
.0103 
.0339 
.0527 
.0785 
.09 

Initial  load. 
Test  disoontinned. 

Diameter  immediately  in  front  of  band,  5'^02+. 
Diameter  2''  forward  of  band,  5''.ad. 
Offset  ends  of  band,  ^^ 


i 


COMPRESSION   OF   CAST-IRON  SHELLS.  275 

No.  9603. 

Shell  fob  5-inoh  B.  F.  Ouir. 

Diameter  of  shell  in  front  of  band,  4".97. 

Sectional  area  (approximate)  in  front  of  band,  13.42  square  inches. 
Point  cut  off,  leaving  remaining  part  of  shell  12''  long. 
Longitudinal  compression  measured  on  a  ganged  length  of  H'^  begin- 
ning ^"  in  front  of  band. 


Applied  loadB. 

In  ganged  length. 

Bemarks. 

Total. 

Por  sqnare 
incD. 

Compres- 
sion. 

Set. 

Poundt. 
13,420 
67,100 
184,200 
201,300 
268,400 
235,600 
402,600 
469,700 
536,800 
003,900 
671.000 
738,100 
800.000 

Pounda, 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
55,000 
50,610 

Inch, 

0. 

.0010 
.0023 
.0039 
.0059 
.0088 
.0134 
.0227 
.0400 
.0657 
.0991 

Inch. 

0. 

0. 
.0002 
.0004 
.0010 
.0022 
.0054 
.0188 
.0280 
.0536 
.0858 
.12 
.17 

Initialload. 

Copper  iMUid  takes  ofbet  at  ends. 
Test  discontlnaed. 

Diameter  immediately  in  front  of  band,  5''.08. 

Diameter  2"  forward  of  band,.  6".07. 

Cracks  started  in  the  shell  abreast  ends  of  scarf  joint  of  band. 

Offset  ends  of  band,  '^05. 


<l 
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Top  Oabbiagb  GASTma. 

No.  6732. 

Marks,  T  0  36. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10''. 

Gauged  length,  10''. 


Applied  loads. 

Eloneation 
per  Inch. 

Sucoessive 

elongation 

perlnch. 

Permanent 

set. 

Snooesslve 

permanent 

set 

Bemarks. 

Total. 

Per  square 
inoji. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21.000 

22,000 

28,000 

24,000 

25,000 

26,110 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24.000 

25,000 

26,110 

0. 

.00006 
.00011 
.00017 
.00023 
.00080 
.00037 
.00046 
.00051 
.00059 
.00068 
.00077- 
.00085 
.00095 
.00107 
.00119 
.00130 
.00144 
.00160 
.00177 
.00200  . 
.00220 
.00248 
.00281 
.00825 

Inch, 
0. 

.00006 
.00005 
.00006 
.00006 
.00007 
.00007 
.00006 
.00008 
.00006 
.     .00009 
.00009 
.00008 
.00010 
.00012 
.00012 
.00011 
.00014 
.00015 
.00018 
.00028  . 
.00020 
.00028 
.00038   . 
.00044 

0. 

Inch, 
0. 

Initlalload 
Tensile  strength. 

t 

.00002 

.00002 

.00012 

.00010 

.00038 

.00026 

.00124 

.00086 

Fractured  1"  from  neck.    Appearance  granular,  light  gray  mottled. 
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Upper  Base  Ring  Gasting. 


No.  6733. 

Marks,  U  B  E  36. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10^'. 
Gauged  length,  10'^ 


AppUed  loads. 

Blongation 
perlnoh. 

Snocesaive 

elongation 

per  Inob. 

Permanent 
aet. 

Saccesaire, 

permanent 

aet. 

Hemarka. 

Total 

Per  Bonare 
inch. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

82.800 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

82,800 

InoK. 
0. 

.00005 
.00012 
.00017 
.00023 
.00029 
.U0036 
.00042 
.00050 
.00056 
.00065 
.00074 
.00082 
.00091 
.00100 
.00109 
.00119 
.00129 
.00140 
.00152 
.00167 
.00180 
.00194 
.00213 
.00282 

Ineh. 
0. 
.00005 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 

.00007 
.00005 

« 

Tenaile  strength, 

.00006 
.00000 
.00007 
.00006 
.00006 
.00008 
.00007 
.00009 
.00008 
.00009 
.00009 
.00009 
.00010 
.00010 
.00011 
.00012 
.00015 
.00013 
.00014 
.00019 
.00019 

.00002 

.00002 

.00007 

.00005 

.00020 

.00018 

.00052 

.00082 

Fractured  3'M)  from  neck.  Appearance,  granular,  light  gray,  mottled. 
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Top  Carriagb. 

No.  5743, 

Marks,  P  T  0  34. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10'^ 

Gauged  length,  10''. 


Applied  loads. 

Slongation 
periDch. 

Sncoeasive 

elongation 

perlnoh. 

Permanent 
set. 

Saooeeaiye 
permanent 

set. 

Bemarka. 

Total. 

Per  Bqnare 
inch. 

Pifundt, 

1,000 

2,000 

8,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

29,000 

Pounds. 

1,000 

2,000 

3.000 

4,000 

6,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

28.000 

24.000 

25,000 

28,000 

27,000 

28,000 

29,020 

Inch. 
0. 
.00006 

.00011 
.00018 
.00023 
.      .00029 
.00036 
.00042 
.00049 
.00066 
.00062 
.00070 
.00078 
.00086 
.00094 
.00101 
.00110 
.00119 
.00129 
.00139 
.00150 
.00160 
.00172 
.00188 
.00202 
.00222 
.00241 
.00269 

Inch, 
0. 

.00006 
.00005 
.00007 
.00005 
.00006 
.00007 
.00006 
.00007 
.00007 
.00006 
.00006 
.00008 
.00008 
.00008 
.00007 
.00009 
.00009 
.00010 
.00010 
.00011 
.00010 
.00012 
.00016 
.00014 
.00020 
.00019 
.00028 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00008 

.06608 

.00006 

.00006 

.00014 

.00008 

.00085 

.00021 

.00009 

*  *'.o6684 

Fractured  1/^3  from  neck.  Appearance,  granular,  light  gray^  mottled. 


282 


CAST  IRON  FOB  GUN  AND  MORTAR  CARRIAGES. 


Top  Garbiagb. 

No.  5744. 

Marks,  P  T  0  34. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10''. 

Ganged  length,  10''. 


Applied  loads. 

Elongatfon 
permoh. 

SnooeesiTe 

elonffaUon 

permoh. 

Permanent 
set. 

Sacoessive 

permanent 

set. 

Bemarks. 

TotiJ. 

Per  equare 
incQ. 

Peunds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

U,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

27,820 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27.820 

Inch. 
0. 

.00007 
.00011 
.00017 
.00028 
.00029 
.00086 
.00041 
.00049 
.00055 
.00061 
.00060 
.00077 
.00084 
.00092 
.00100 
.00109 
.00118 
.00128 
.00138 
.00149 
.00160 
.00172 
.00188 
.00205 

Jneh. 

0. 

.00007 
.00004 
.00006 
.00006 
.0OJO6 
.00007 
.00005 
.00008 
.00006 
.00006 
.00008 
.00008 
.00007 
.00008 
.00008 
.00009 
.00009 
.00010 
.00010 
.00011 
.00011 
.00012 
.00016 
.00017 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

.00002 

.00002 

.00005 

.00008 

.00012 

.00007 

.00036 

.00024 

Fractured  l".l  from  neck.    Appearance,  granular,  light  gray,  mottled. 


cast  iron  for  gun  and  mortar  carriages. 

Top  Garbiags, 

NcK  5722. 

Marina,  P  T  0  35. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  iuelu 

Ganged  length,  10''. 
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Applied  loadB. 

Elonffatioii 
per  mch. 

Snooeesire 

elonsation 

perlnch. 

■ 

Permanent 
set. 

Sncceeslve 

permanent 

set. 

Remark  8. 

T^tiO. 

PerMnare 
inoli. 

Pounds. 

1,000 

8,000 

3,000 

4,000 

5,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

26,000 

27,000 

28,000 

88,420 

Pounds, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

28.420 

Inch. 

0. 

.00006 
.00011 
.00018 
.00022 
.00028 
.00034 
.00041 
.00047 
.00058 
.00061 
.00068 
.00076 
.00084 
.00092 
.00102 
.00110 
.00121 
.00131 
.00143 
.00156 
.00170 
.00184 
.00200 
.00221 
.00243 
.00266 
.00296 

Inch. 
0. 

.00006 
.00005 
.00007 
.00004 
.60006 
.00006 
.00007 
.00006 
.00006 
.00006 
.00OU7 
.90008 
.00008 
.00008 
.00010 
.00008 
.00011 
.00010 
.00012 
.00013 
.00014 
.00014 
.00016 
.00021 
.00022 
.00023 
.00029 

Inch. 
0. 

JncA. 
0. 

luitialload. 
Tenaile  strength. 

.00001 

.00001 

.00003 

.00002 

.00010 

.00007 

.00024 

.00014 

.00060 

.00036 

.00108 

.00048 

Fraotnred  '^85  from  neck.  Appearance,  fine  granular,  light  gray, 
mottled.  Fractured  surface  contains  a  spot  of  smooth,  lustrous  metal 
".18  X  "M. 
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Top  Gabbiagb. 

No.  5742. 

Marks,  P  T  G  38. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Lenfi^th  of  stem,  10''. 
Gauged  length,  10''. 


Applied  loads. 

SloDcation 
per  uch. 

Saooeeaire 

elongation 

per  inch. 

Permanent 
set. 

SnoceaaiTe 

permanent 

set. 

Remarks. 

Total. 

Peraqaare 
incn. 

Pounds. 

1,000 

2,000 

8.000 

4.000 

6,000 

6,000 

7,000 

8,0<)0 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19,000 

20.000 

21.000 

22.000 

28,000 

24.000 

25.000 

81,140 

Pmnndt. 

1.000 

2,000 

8.000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14.000 

15,000 

16,000 

17.000 

18,000 

19.000 

20,000 

21.000 

22.000 

28,000 

24.000 

25.000 

81.140 

Inch. 
0. 
.00007 
.00018 
.00019 
.00024 
.00031 
.00088 
.00044 
.00061 
.00069 
.00067 
.00074 
.00088 
.00002 
.00102 
.00114 
.00124 
.00137 
.00151 
.00166 
.00188 
.00200 
.00221 
.00242 
.00271 

Inch. 
0. 
.00007 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  atrength. 

.00006 
.00006 
.00005 



. 

.00007 
.00007 
.00006 
.00007 
.00008 
.00008 
.00007 
.00009 
.00009 
.00010 
.00012 
.00010 
.00018 
.00014 
.00016 
.00017 
.00017 
.00021 
.00021 
.00029 

••••••••.»•• 

.00005 

.00005 

.00012 

.00007 

.00088 

.00021 

.00090 

.00057 

Fractured  ^'.5  from  neck.    Appearance,  granular,  gray. 
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Top  Carriage. 

No.  6748. 

Marks,  T  C  40. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10''. 


Applied  loads. 


To««'-  ,^«^„X" 


Pound: 

1.000 

2,000 

3,000 

4,000 

5.000 

tt.OOO 

7.000 

8.000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22.000 

23.000 

24.000 

24,960 


Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24.000 

24,980 


vi»»».f{»»  Sacceasive 


Inch. 

0. 
.00006 
. 00012 
.00018 
. 0U024 
. 00030 
.00038 
.90045 
.00052 
.00061 
.00070 
.00082 
.00092 
.00103 
.00118 
.00134 
.00150 
.00173 
.00198 
.00227 
.00266 
.00312 
.00377 
.00460 


Inch. 

0. 
.00006 
.00006 
.OOU06 
.00006 
.00U06 
.00008 
.00007 
.00007 
.00009 
.00009 
.00012 
.00010 
.00011 
.00015 
.00016 
.00016 
.00023 
.00025 
.00029 
.00039 
.00046 
.00065 
.00063 


I 


Permanent 
set. 


Saccessire 

permanent 

set. 


Inch. 
0. 


Inch. 

0. 


Remarks. 


Initial  load. 


.00004 


00004 


.00022 


00018 


.00084 


.00062 


Tensile  itrongUi. 


Fractured  V\3  from  neck.    Appearance,  iine  granular,  gray. 
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Top  Gabbiagb. 


No.  6755. 

Marks,  T  O  45. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stero,  10". 

Gauged  length,  10''. 


Applied  loads. 

ElonsatioD 
permch. 

SaooesBive 

elonsatioii 

perlnch. 

Pennanent 

aet 

Saooeuive 

pennanent 

Bet. 

Remarka. 

Total. 

Per  so  nare 
Inon. 

Poundi. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

18,000 

14,000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

24,900 

POUfUU, 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7.000 

8;  000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

24,000 

Inch. 
0. 

.00007 
.00014 
.00021 
.00027 
.00034 
.00042 
.00050 
.00059 
.00067 
.00076 
.00086 
.00097 
.00109 
.00123 
.00140 
.00158 
.00179 
.00210 
.00242 
.00285 
.00340 
.00400 
.00480 

Inch. 

0. 

.00007 
.00007 
.00007 
.00006 
.00007 
.00008 
.00008 
.00009 
.00008 
.00009 
.00010 
.00011 
.00012 
.00014 
.00017 
.00018 
.00021 
.00031 
.00032 
.00043 
.00055 
.00060 
.00080 

Inch. 
0. 

Inch. 
0. 

InltUlload. 
Tensile  strength. 

.00008 

.00008 

.00024 

.00016 

.00096 

.00072 

1 


Fractured  at  the  neck.    Appearance,  fine  granular,  dark  gray* 
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Top  Carriagb. 

No.  5794. 

Marks,  T  0  56. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10''. 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  Inch. 

Sncceaslve 

elongation 

perlnoh. 

Permanent 
set. 

Sncoesslve 

Remarlu. 

Total. 

Per  square 
incn. 

permanent 
set 

Poundt. 

1,000 

2,000 

il,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

29,310 

Pound*. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

29,810 

Inch. 

0. 
.00005 
.00012 
.00019 
.00025 
.00032 
.00040 
.00049 
.00057 
.00064 
.00073 
.00083 
.00095 
.00107 
.00119 
.00181 
.00148 
.00164 
.00183 
.00208 
.00236 
.00264 
.00304 
.00351 
.00407 

Inch. 

0. 

.00005 
.00007 
.00007 
.00006 
.00007 
.00008 
.00009 

'.00008 
.00007 
.00009 
.00010 
.00012 
.00012 
.00012 
.00012 
.00017 
.00016 
.00019 
.00025 
.00028 
.00028 
.00040 
.00047 
.00056 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 



1 
Tensile  strength. 

.00004 

.00004 

.00017 

.00018 

.00060 

.00043 

.00199 

.00139 

Fractured  1^.2  from  neck.    Appearance,  granular,  gray. 
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CAST  lUON  FOR  OUN  AND  MORTAU  CABUIAGES. 


Top  CABBiAaE. 

No.  6809. 

Marks,  T  0  68. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  Inch. 

Snccensire 

elongation 

per  inch. 

Permanent 
set. 

Sacoessive 

permanent 

set. 

Beuiarks. 

TotAl. 

Per  aqnare 
inch. 

Pounds. 

1.000 

2,000 

3,000  . 

4.000 

5,000 

6,000 

7,000 

8,000' 

9,000 

10,000 

l],OiiO 

12. 000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,  000 

23,000 

24,000 

25,000 

27,220 

Pounds. 

1,000 

2,000 

3,0U0 

4,000 

5,000 

6,000 

7.000 

8.000 

9,000 

10,000 

11.000 

12.000 

13, 000 

14.000 

15,000 

16..000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,220 

Inch, 
0. 

.00005 
.00012 
.00018 
. 00025 
.00032 
.00011 
.00049 
.00057 
.00064 
.00073 
.00U84 
.00095 
.00107 
.00121 
.00135 
.00154 
.00174 
.00199 
.00231 
.00265 
.00305 
.00360 
.00426 
.00505 

Inch. 
0. 
.00005 
.00007 
.00006 
.00007 
.00007 
.00009 
.00008 
.00008 
.00007 
.00G09 
.00011 
.00011 
.00012 
.OOoU 
.00014 
.00019 
.00020 
.00025 
.00032 
.00034 
.00040 
.00056 
.00066 
.00079 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  ttrength. 

1 

. 

1 

1 

.00003 

.00003 

.00020 

.00017 

.00080 

.00060 

.00295 

.00215 

Fractured  ".8  from  neck.    Appearance^  granular,  gray. 
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Top  Carriage. 
No.  5811. 

CHARCOAL  IRON. 

Marks,  T  0  58. 

Diameter,  ".564. 

SectioDal  area,  .25  square  inch. 

Length  of  stem,  3''. 

Gauged  length,  3". 


Applied  loads. 

Elonntion 
per  Inch.. 

SacceRaire 

elongation 

perlnch. 

Pernianent 
set. 

Snocetsive 

permanent 

set. 

Remarks. 

1 

Found*. 
250 
1,250 
2.500 
3,750 
5,000 
5,250 
5,500 
5,750 
8,000 
8,250 
8,500 
8,750 
7,000 
7,250 
7,500 
7,700 

1,000 
5,000 
10.000 
15.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30.000 
30,800 

Iwsh. 
0. 

.000267 
.000833 
.001087 
.001900 
.002100 
.002367 
.002733 
.003100 
.003667 
.004200 
.004633 
.005500 
.006233 
.007333 

Inek, 
0. 

.000267 
.000366 
.000434 
.000833 
.000200 
.000267 
.000366 
.000367 
.000467 
.000683 
.000433 
.000867 
.000733 
.001100 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

t 

.000467          .000167 

.001500    1      .001033 

.004667 

.003187 

Fractured  '^35  from  neck.    Appearance,  fine  granular. 
H.  Doc.  143 19 


290 


CAST  IBON  FOB  GUN  AND  MORTAR  CARRIAGES. 


Top  Oabriagb. 

No.  5836. 

Marks,  T  0  62. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

EloDeation 
per Inch. 

Snooessive 

elougation 

per  inch. 

Permanent 
set. 

Saccessiye 

permanent 

set. 

Bemarks. 

1 

Total. 

Per  square 
incn. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

90.000 

21,000 

22,000 

23.000 

24,000 

25,000 

29,810 

Pounds, 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16  000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

29,810 

.    Inch. 
0. 
.00007 
.00014 
.00020 
.00028 
.00036 
.00044 
.00051 
.00060 
.00068 
.00079 
.00089 
.00099 
.00111 
.00122 
.00138 
.00153 
.00168 
.00187 
.00209 
.00236 
.00265 
.00301 
.00348 
.00404 

Inch. 
0. 
.00007 
.00007 
.00006 
.00008 
.00008 
.00008 
.00007 
.00009 
.00008 
. OUOll 
.00010 
.00010 
.00012 
.00011 
.00016 
.00015 
.00015 
.00019 
.00022 
.00027 
.00029 
.00036 
.00047 
00056 

Indt. 
0. 

Inch. 
0. 

Initial  load. 

• 

.00008 

.00008 

.00021 

.00013 

.00063            .00042 

.00201 

.00138 

•  Tensile  strength. 

Fractured  '^70  from  the  neck.    Appearance,  fine  granular,  gray. 


CAST  IRON  FOB  GUN  AND  MORTAR  CARRIAGES. 


Top  Oabriagb. 
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No.  5843. 

Marks,  T  O  66. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10^^ 

Gauged  length,  10". 


Applied  loads. 

Elooeatfon 
per  Inch. 

Snccessive 

Permanent 
set. 

Saccesslve 

permanent 

sot. 

Remarks. 

Total. 

Per  square 
incn. 

elongation 
perlnch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24.000 

25,000 

29,610 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,510 

Inch. 
0. 
.00006 
.00012 
.00018 
.00024 
.00031 
.00039 
.00044 
.00052 
.00061 
.00069 
.00078 
.00088 
.00098 
.00110 
.00121 
.00134 
.00152 
.00171 
.00194 
.00221 
.00245 
.00282 
.00325 
.00382 

InA. 

0. 
.00006 
.00006 
.00006 
.00006 
.00007 
.00008 
.00005 
.00008 
.00009 
.00008 
.OOUOO 
.00010 
.00010 
.00012 
.00011 
.00013 
.00018 
.00019 
.00023 
.00027 
.00024 
.00037 
.00043 
.00057 

Ineh, 

0. 

Ineh. 
0. 

Tnitial  load. 

# 
Tensile  strength. 

•  •■«••    •*d««w 

.00004 

.00004 

.00016 

.00012 

.00055 

.00039 

.00195 

.00140 

Fractured  1^.1  from  neck.    Appearance,  fine  granular^  gray. 
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CAST  IRON  FOR  GUN  AND  MORTAR  CARRUGE8, 


Top  Carriage, 

No.  5848. 

Marks,  T  0  67. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10''. 

Gauged  length,  10". 


Applied  loads. 


Tot-,    .'^"n"" 


Pounds. 

1.000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11, 000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20.000 

21, 000 

22,000 

23,000 

24,000 

25.000 

82, 250 


Pounds. 

1,000 

2.000 

8,000 

4.000 

5,0U0 

6.000 

7,000 

8,000 

9.000 

10.000 

ll.OtH) 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

32,250 


Elonsation 
per  inch. 

Sacceftsive 

elungiition 

per  incli. 

• 

Permanent 

set. 

SaoceaaiTe 

permanent 

set. 

Remarka. 

Inch. 

0. 
.00006 
.00012 
.00018 
.0U024 
.00030 
.00J37 
.0<K)4S 
.0t0o2 
.00U59 
.00066 
.00075 
.00083 
.00093 
.00103 
.00115 
.00128 
.00140 
.00154 
.00170 
.00190 
.00215 
.00239 
.00267 
.00306 

Inch. 

0. 

.00006 
.00006 
.00006 
.00006 
.00006 
.00007 
.00006 
.00009 
.00007 
.00007 
.00009 
.00008 
.00010 
.00010 
.00012 
.00013 
.00012 
.00014 
.00016 
.001)20 
.00025 
.00024 
.00028 
.00039 

Tneh. 
0. 

Inch. 
0. 

Initial  load. 

Tensile  strength. 

*>■*■«■•■•■« 

.!!!!"..!.. i!---"-!!*-* 

.00005 

.00J05 

.00014 

.00009 

.00041 

.00027 

1 

1 

.00130 

.00089 

1 

Fractured  ".6  from  neck.    Appearance,  fine  granular,  gray. 


CAST   IRON   FOR   GUN  AND   MORTAR   CARRIAGES. 
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Top  Garriagb. 

No.  5849. 

Marks,  T  O  69. 

Diameter,  1".129. 

Sectional  area,  1.00  sqnare  inch. . 

Length  of  stem,  10'^ 

Ganged  length,  10"'. 


Applied  loads. 

Elongation 
per  inch. 

SnccesaiTe 

elongation 

perlnoh. 

Permanent 
'    set. 

Sucoeaaive 

permanent 

set. 

Remarks. 

Total. 

Per  Mnare 
inoD. 

Fowidt. 

1,000 

2i000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23.000 

24,000 

25,000 

33,650 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

83,650 

Inch, 
0. 

.00006 
.00012 
.00018 
.00021 
.00029 
.00086 
.00042 
.00049 
.00057 
.00064 
.00072 
.00079 
.00088 
.00097 
.00108 
.00118 
.00128 
.00140 
.00155 
.00168 
.00188 
.00206 
.00226 
.00256 

Inch, 
0. 

.00006 
.00006 
.00006 
.00003 
.00008 
.00007 
.00006 
.00007 
.00008 
.00007 
.00008 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

1 

.00006 

.00006 

.00007 

.00009 
.00009 
.00011 
.00010 
.00010 
.00012 
.00015 
.00013 
.00020 
.00018 
.00020 
.00030 

.00011 

.10005 

.00029 

.00018 

.  001'87 

.00058 

i  Tensile  strength. 

1 

,   . 

Fractured  ^\1  from  neck.    Appearance,  fine  granular,  gray. 
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CAST  IRON  FOB  GUN  AND  MORTAB  GARRIAQE8. 


Top  Cart?  I  age. 

No.  58G6. 

Marks,  T  0  76. 

Diameter,  1".129. 

SectioDal  area,  1.00  square  inch. 

Length  of  stem,  10'^ 

Gauged  length,  10''. 


Applied  loads. 

SloDgatioii 
per  inch. 

Sacceeaiye 

elongation 

per  inch. 

Pennanent 
set. 

SacoeMive 

permanent 

set. 

Bemarks. 

Total. 

Personare 
IncD. 

Pounds. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

83,090 

Pounds. 

1,000 

2,000 

8.000 

4,000 

5,000 

6.000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25  000 

88.000 

Inch. 
0. 

.00007 
.00013 
.00019 
.00025 
.00030 
.00039 
.00044 
.00051 
.00060 
.00066 
.00074 
.00083 
.00092 
.00101 
.00110 
.00121 
.00182 
.00145 
.00158 
.00172 
.00180 
.00206 
.00226 
.00252 

Inch, 

0. 

.00007 
.00006 
.00006 
.00006 
.00005 
.00009 
.00005 
.00007 
.00009 
.00006 
.00008 
.00009 
.00009 
.00009 
.00009 
.00011 
.00011 
.00013 
.00013 
.00014 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

;:::::::;;:::::::::::::: 

.0OUO6 

.00006 

.00013 

.00007 

.00030 

.00017 

.00017 
.00017 

.00020 
.00026 

.00082 

.00052 

% 


Fractured  S^'  from  neck.    Appearance,  flue  granular,  light  gray. 


CAST  IBON  FOB  GUN  AND  MORTAB  CABBIAQES. 

♦ 

Top  GABBiAas. 

No.  6871. 

Marks,  T  0  78. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10^^ 

Gauged  length,  10". 
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Applied  loads. 

Elongation 
per  inoh. 

Saccesslve 

elongation 

per  Inoh. 

Permanent 
aet. 

Snceesfiive 

permanent 

aet. 

Bemarka. 

Total. 

Per  so  oare 
incii. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8.000 

9.000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

82,800 

Poundt. 

1,000 

2,000 

3,000 

4.000 

5,009 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23.000 

24,000 

25,000 

82,800 

Inch. 

0. 

.00006 
.00011 
.00017 
.00023 
.00030 
.00037 
.00043 
.00051 
.00059 
.00067 
.00076 
.00084 
.00092 
.00101 
.00111 
.00122 
.00135 
.00147 
.00160 
.00176 
.00192 
.00211 
.00238 
.00260 

Ineh, 
0. 
.00006 

.00005 
.00006 
.00006 
.00007 
.00007 
.00006 
.00008 
.00008 
.00008 
.00009 
.00008 
.00008 
.00009 
.00010 
.00011 
.00013 
.00012 
.00013 
.00016 
.00016 
.00019 
.00027 
.00022 

Ineh.      1      Inch. 
0.                   0. 

Initial  load. 
Tensile  strength. 

, 

0. 

-_-  -- 

............  1 

1 

.00003            .00008 

.._ 

.00010 

.00007 

.00029 

.00019 

.00080 

.00051 

Fractured  at  the  neck.    Appearance,  fine  granular,  gray. 


296  .      cast  iron  for  gun  and  mortar  carriages. 

Top  Gabbiage. 

No.  6889. 

Marks,  T  0  82. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10'^ 

Gauged  length,  10''. 


Applied  loads. 

Elonsation 
permoh. 

SuccessiTe 

Permanent 
set. 

SucceMlve 

permanent 

set. 

RemArka. 

Total. 

Per  sanare 
Incn. 

elongation 
perlnch. 

Pounds. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,720 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,720 

Inoh. 
0. 
.00007 
.00018 
.00019 
.00026 
.00033 
.00040 
.00049 
.00056 
.00063 
.00072 
.00081 
.00091 
.00103 
.00118 
.00130 
.00147 
.00168 
.00185 
.00212 
.00240 
.00273 
.00311 
.00360 
.00425 

Ineh. 
0. 
.00007 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.00006 

" 

.00006 
.00007 
.00007 
.00007 
.00009 
.00007 
.00007 
.00009 

.00001 

.00091 

.00006 

.00005 

.00009 

.00010 
.00012 
.00015 
.00U12 
.00017 
.00021 
.00017 
.00027 
.00028 

..... 

.00021 

.00015 

.  ooo::} 

.00052 

.00U33 

.00038 
.00049 
.00065 

.00233 

.00160 

Tensile  stren^b. 

Fractured  at  the  neck.    Appearance,  fine  granular,  gray. 


cast  ibon  for  gun  and  hohtar  carriages. 

Top  Carriage. 

No.  5898. 

Marks,  T  C  89. 

Diameter,  1".129. 

SectioTial  area,  1.00  sqaare  inch. 

Length  of  stem,  10^^ 

Gnaged  length,  10''. 
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Applied  loads. 

Eloo  cation 
perlnoh. 

Saooeeeive 

elonsation 

perlnoh. 

Pennanent 
set. 

Sncoeaaive 

permanent 

Bet. 

Bemarka. 

Tot--  ^"i^sr.*" 

Pmmds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,ooa 

23,000 
24,000 
25,000 
82.780 

Poundi. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

^,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

82,780 

Inch. 

0. 

.00007 
.00012 
.00018 
.00023 
.00029 
.00035 
.00041 
.00049 
.00056 
.00063 
.00071 
.00080 
.00089 
.00100 
.00110 
.00120 
.00133 
.00148 
.00162 
.00182 
.00206 
.00228 
.00260 
.00298 

Inch. 
0. 

.00007 
.00005 
.00006 
.00005 
.00006 
.00006 
.00006 
.0G008 
.00007 
.00007 
.00006 
.00009 
.00009 
.00011 
.00010 
.00010 
.00013 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

1 

.••..•••••». 1. ••..»•.•*•. 

.00001    ;        .00004 

1 

.00011 

.00007 

, 

1 

.00016 
.00014 
.00020 

...•         •.......« 

.00039     '"  .00028 

.00024 
.00022 
.00032 
.00038 

1 

.00122    ,        .00083 
1 

'                                                                                         1 

Fractured  1"  from  neck.    Appearance,  granular,  gray. 
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Top  Garbiage. 


No.  6910. 

Marks,  T  0  93. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stein,  10". 

Gauged  length,  10'^ 


Applied  loads. 

Elongation 
per  Inch. 

SnccesalTe 

elongation 

per  inch. 

Permanent 
Bet. 

SnccessiTe 

permanent 

set. 

Remarks. 

Total. 

Per  Bcnare 
inch. 

PoundM. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000' 

19,000 

20,000 

21,000 

Inch, 
0. 

.00007 
'  .00013 
.00020 
.00028 
.00035 
.00041 
.00050 
.00059 
.00067 
.00077 
.00086 
.00097 
.00108 
.00120 
.00136 
.00152 
.00170 
.00195 
.00221 
.00261 

Jneh. 

0. 

.00007 
.00006 
.00007 
.00008 
.00007 
.00006 
.00009 
.00009 
.00008 
.00010 
.00009 
.00011 
.00011 
.00012 
.00016 
.00016 
.00018 
.00025 
.00026 
.00040 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  ttrenglh. 

.00008 

.00008 

.00021 

.00013 

.00079 

.00058 

Fractured  2"  from  neck.    Appearance,  granular,  gray,  spongy  spot 
at  place  of  fracture. 


cast  iron  for  gun  and  mortar  carriages. 

Chassis. 

No.  6834. 

Marks,  0  H  61. 

Diameter,  l'M29. 

Sectional  area,  1.00  sqaare  inch. 

Length  of  stem,  10". 

Ganged  length,  10". 
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Applied  loads. 

Elongation 
per  inch. 

Sacceesire 

elongation 

per  inch. 

Permanent 
•et. 

Saooesslre 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14,000 

15,000 

10.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

81.240 

Povndi, 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13, 000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

81.840 

In^h. 

0. 

.00007 
.00013 
.00020 
.00028 
.00035 
.00042 
.00050 
.00058 
.00068 
.00075 
.00084 
.00093 
.00103 
.00115 
.00128 
.00140 
.00153 
.00169 
.00188 
.00210 
.00232 
.00255 
.00282 
.00325 

Inch, 

0. 

.00007 
.00006 

Inch, 
0. 

Inch. 
0. 

Initialload. 

• 

Tensile  strength. 

.00007 
.00008 
.00007 
.00007 

.00008 
.00008 
.00010 
.00007 
.00009 
.00009 
.00010 
.00012 
.00013 
.00012 
.00013 
.00016 
.00019 
.00022 
.00022 
.00023 
.00027 
.00043 

............ 

.00007 

.00007 

.00018 

.00011 

.00043 

.00025 

.  00181 

"**'.' oooss' 

Fractared  at  the  neck.    Appearance,  fine  granular,  gray. 
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Chassis. 

No.  6870. 

Marks,  0  H  77. 

Diameter,  I'M  29. 

Sectional  area,  1.00  sqnare  inch. 

Length  of  stem,  10'^ 

Ganged  length,  10''. 


Applied  loads. 

Elongatioii 
perlnoh. 

Sacoessive 

elongation 

perinch. 

! 

1 
Pennanent 
set. 

Snccessire 

Bemarks. 

Total. 

Per  square 

pennanent 
set. 

Pounds. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

28,810 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

23,310 

Inch. 

0. 

.00007 
.00014 
.00021 
.00030 
.00039 
.00049 
.00058 
.00068 
.00079 
.00091 
.00104 
.00119 
.00134 
.00154 
.00171 
.00196 
.00238 
.00264 
.00300 
.00364 
.00437 
.00523 

Inch. 

0. 

.00007 
.00007 
.00007 
.00009 
.00009 
.00010 
.00009 
.00010 
.00011 
.0U012 
.00013 
.00015 
.00015 
.00020 
.00017 

Inch. 
0. 

Ineh. 
.0 

Initial  load. 

••••••••••••<■*•••••"*••• 

'""*.' oooii" 

.00011 

■"::"::"!i:;*."":!'.!i 

. 00038            .  09027 

.00025 
.000i2 

1 

.00026 
.00036 
.00064 

.00126 

'*'.00688'* 

.00073 
.00086 

»'•••••••"••" 

******* 

Tensile  strength. 

1 

Fractured  at  middle  of  stem.    Appearance,  graualar,  gray. 
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Chassis. 

No.  5880. 
Marks,  G  H  79. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10''. 
Gauged  length,  10''. 


Applied  loads. 

Elonntion 
per Inch. 

Sncceeeive 

Sncoeflaive 

Bemarka. 

Totil. 

Pounds, 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

32,580 

Per  sqnare 
incli. 

elongation 
perlnch. 

Permanent  pem.anent 
^^'              eet. 

Pounds. 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

82,580 

Inch. 
0. 

.00007 
.00012 
.00018 
.00024 
.00030 
.00037 
.00043 
.00050 
.00058 
.00066 
.00074 
.00083 
.00091 
.00101 
.00111 
.00123 
.00136 
.00149 
.00165 
.00182 
.00200 
.00224 
.00250 
.00280 

Inch. 

0. 

.00007 
.00005 

Ineh. 
0. 

Inek. 
0. 

Initial  load. 
Tenaile  strength. 

.00006 
.00006 
.00006 
.00007 
.00006 
.00007 
.00008 
.00008 
.00008 
.00009 
.00008 
.00010 
.00010 
.00012 
.00013 
.00013 
.00016 
.00017 
.00018 
.00024 
.000*26 
.OOOJO 

*"*"*•"''""*  ■••••••-•••• 

.00004    ,        .00004 

.00014 

.00010 

1 

.00038            .00024 

•  •••••  •••••-'••■«*••••••• 

, 

.00117 

.00079 

Fractured  at  the  neck.    Appearance,  fine  granular,  light  gray. 
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Chassis.    . 

No,  5887. 

Marks,  0  H  80. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Ganged  length,  10". 


Applied  loads. 

Eloneatioii 
per  Inch. 

SnocessiTe 

elongation 

per  Inch. 

Permanent 
set. 

Saccessire 

permanent 

set. 

Remarks. 

TotfO. 

Per  sqnare 
incn. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,020 

P<mndi. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

30,020 

Inch. 
0. 

.00006 
.00012 
.00018 
.00024 
.00030 
.00038 
.00046 
.00053 
.00060 
.00068 
.00078 
.00087 
.00097 
.00107 
.00120 
.00135 
.00150 
.00162 
.00178 
.00194 
.00216 
.00239 
.00268 
.00299 

Ineh. 
0. 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00007 
.00007 
.00008 
.00010 
.00009 
.00010 
. OOOIO 
. 00018 
.  00016 
.00015 
.00012 
.00016 
.00016 
.00022 
.00023 
.00029 
.00031 

Ineh. 

0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

1 

.00003 

.00003 

.00012 

.00009 

..... 

.00037 

.00026 

.00106 

.00069 

1 

Fractured  ''.75  Irom  neck.    Appearance,  granular,  gray. 
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CHAssia 

No.  5892. 

Marks,  0  H  83. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10'^ 

Ganged  length,  10''. 


J 


Applied  loada. 


TotaL 


Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

8,000 

7,000 

8.000 

0.000 

10.000 

11.000 

12,000 

13,000 

14«000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,0(M) 

22.000 

2;i.U0O 

24,000 


Persqaare 
inoii. 


PowuU. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 


Elonsation 
permoh. 


Ineh, 
0. 
.00005 
.00011 
.00017 
.00023 
.00030 
.00037 
.00044 
.00051 
.00059 
.00066 
.00077 
.00085 
.00096 
.00106 
.00116 
.00130 
.00143 
.00160 
.00180 
.  00200 
.00230 
.00258 
.00298 


Sncoessive 

elongation 

per  inch. 


Inch, 

0. 

.00005 
.00006 
.00006 
.00006 
.00007 
.00007 
.00007 
.00007 
.00008 
.00009 
.00009 
.00008 
.00011 
.00010 
.00010 
.00014 
.00013 
.00017 
.00020 
.00020 
.00030 
.00028 
.00040 


Pennanent 

set. 


Sacoesaive 

permanent 

set. 


Inch, 
0. 


Ineh, 
0. 


Bemarka. 


Initial  load. 


.00004 


.00004 


.00014 


00010 


00043 


.00029 


Tensile  strengtli. 


Fractnred  2". 6  from  neck.  Appearance,  fine  grannlar,  gray.  Spongy 
surface  of  ptem  in  vicinity  of  fracture.  Smooth  rounded  lump  of  metal 
".4!d  X  '^25  in  the  fractured  surface. 
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Chassis. 


No.  5896. 

Marks,  G  H  88. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10''. 

Gauged  length,  10". 


Applied  loads. 


Totol. 


Pounds. 

1,000 

2,000 

3,000 

4,U00 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12, 000 

13,000 

14,000 

15.000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30. 020 


Per  sanare 
incA. 


Blonffation 
per  inch. 


PoundM. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9.000 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19.000 

20.000 

21,000 

22,000 

23,000 

24,000 

25.000 

30. 020 


Inch. 
0. 

.00006 
.00011 
.00018 
.00023 
.  000:iO 
.00038 
.00044 
.00051 
.00060 
.00069 
. 00078 
.00088 
.00098 
.00109 
.00120 
.00133 
.00149 
.00167 
.00189 
.00207 
.  0023.'> 
.00268 
.00310 
.00360 


Snccestlre 

eluncntion 

per  Inoh. 


Ineh. 
0. 

.00006 
.00005 
.00007 
.00005 
.00007 
.00008 
.00006 
.00007 
.00009 
.00(109 
.00009 
.00010 
.00010 
.00011 
.00011 
.00013 
.00016 
.00018 
.00022 
.00018 
.00028 
.00033 
.00042 
.00050 


Permanent 
aet. 


Snocessive 

permanent 

aet. 


Bemarka. 


Ineh. 
0. 


Inch. 
0. 


Initial  load. 


.00005 


.00005 


.00015 


.00010 


00050 


.OO0J5 


00172 


.00122 


.  Tensile  strength. 


Fractured  ''.55  from  neck.    Appearance,  fine  granular,  light  gray. 


CAST   IRON    FOR   GUN   AND    MORTAR   CARRIAGES. 


305 


Chassis  Rail. 


No.  5899. 

Marks,  G  K  90. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Leng:th  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


TotaL 


PoUTliU. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

s  6,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,810 


Per  square 
inco. 


P<yunds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,810 


Elongation 
per  inch. 


Successive 

elouj^ation 

per  inch. 


Inch. 
0. 

.00007 
.00012 
.00018 
.00023 
.00030 
.00038 
.00045 
.00051 
.00060 
.00069 
.00079 
.00088 
.00099 
.00109 
.00120 
.00134 
.00140 
.00168 
.00189 
. 00210 
.00233 
.00270 
.00307 
. 00358 


iTieh. 
0. 

.00007 
.00005 
.00006 
.00005 
.00007 
.00008 
.00007 
.00006 
.00009 
.00009 
.  00010 
.00009 
.00011 
.00010 
.00011 
.00014 
.00015 
.00019 
.00021 
.00021 
.00023 
.00037 
.00037 
.00051 


Fonnanent 
set. 


Ineh, 
0. 


Successive 

permanent 

set. 


Remarks. 


Inefu 
0. 


Initial  load. 


.00007 


.00007 


.00018 


.00011 


.00052 


.00034 


.00170 


.00118 


Tensile  strength. 


Fractured  ".75  from  neck.    Appearance,  granular,  gray. 
H.  Doc.  143 20 
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Chassis  Rail. 


No.  6909. 

Marks,  C  R  92. 

Diameter,  l'M29. 

Sectioual  area,  1.00  square  incl^. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per Inch. 

Soooeesive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

1 

Total. 

Per  8(1  tiare 
inco. 

permanent 
set. 

Bemarks. 

Poundi. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

27,410 

Poundi. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

27, 410 

Inch. 
0. 

.00007 
.00013 
.00020 
.00027 
.00033 
.00041 
.00050 
.00058 
.00067 
.00072 
.00080 
.00002 
.00106 
.00119 
.00183 
.00149 
.00163 
.00185 
.00208 
.00238 
.00266 
.00305 
.00348 
.00405 

Inch. 
0. 
.00007 
.00006 
.00007 
.00007 
.00006 
.00008 
.00009 
.00006 
.00009 
.00005 
.00008 
.00012 
.00014 
.00013 
.00014 
.00016 
.00014 
.00022 
.00023 
.00026 
.00033 
.00039 
.00043 
.00057 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strengtli. 

.00006 

.00006 

.00019 

.00018 

.00061 

.00042 

.00205 

.00144 

1 

Fractured  at  the  neck.    Appearance,  fine  granular,  gray. 
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No.  6913. 

Marks,  C  B  95. 

Diameter,  1".129. 

Seclioual  area,  1.00  square  inch. 

Length  of  stem,  10", 

Gauged  length,  10". 


Applied  loads. 

ElonffaUon 
perinoh. 

Successive  i 

1 
Permanent 
set. 

Successive 

Remarks. 

Total. 

Per  sonare 
inch. 

elon j  atlon  , 
jier  inch. 

permanent 
set. 

Pounds, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

18,000 

17,000 

19,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,000 

Pounds, 

1,000 

2,000 

8,000 

4,000 

5,000 

-6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,690 

Inch. 

0. 

.00006 
.00012 
.00019 
.00024 
.00031 
.00039 
.00047 
.00054 
.00062 
.00071 
.00081 
.00093 
.00106 
.00118 
.00138 
.00150 
.00170 
.00192 
.00221 
.00260 
.00305 
.00360 
.00415 
.00520 

Inch, 

0. 

.00006 
.00006 
.00007 
.00005 
.00007 
.00008 
.00008 
.00007 
.00008 
.00009 
.UOOIO 
.U0012 
.00012 
.00013 
.00015 
.00017 
.00020 
.00022 
.00029 
.00039 
.00045 
.00055 
.00055 
.00105 

Inch, 
0. 

Itieh. 

0. 

Initial  load. 
Tensile  strength* 

............1.. .......... 

1 

.00008 

.00008 

.00022 

.00014 

.00081 

.00059 

.00322 

.00241 

Fractured  ".2  from  neck.    Api)earancey  fine  granular,  light  gray. 
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Chassis  Bail. 

No.  5914. 

Marks,  C  E  96. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10^'. 


Applied  loads. 


Total. 


Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

16,000 

16,000 

17,000 

18, 000 

19,000 

20,000 

21,  OUO 

22,000 

23,000 

24,000 

25,000 

30, 810 


Per  square 
inch. 


Poundt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18, 000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25.000 

30,810 


EloD  Ration 
per  inch. 


Ineh. 
0. 

.00005 
.00011 
.00017 
.00022 
.00029 
.00035 
.00042 
.00050 
.00058 
.00065 
.00074 
.00083 
.00093 
. 00103 
.00114 
.00127 
.00141 
.00158 
.00177 
. 00197 
.00221 
.00248 
.00280 
.00330 


Snccesaive 

elongation 

per  inch. 


Permanent 
set. 


Ineh. 
0. 

.00005 
.00006 
.00006 
.00005 
. 00007 
.00006 
.00007 
.00008 
.00008 
.00007 
.00009 
.00009 
.00010 
.00010 
.00011 
.00013 
.00014 
.00017 
.00019 
.00020 
.00024 
.00027 
.00032 
.00050 


Sncoessive 

pemiaucnt 

set. 


0. 


Inch, 


Inch. 


0. 


00003 


.00003 


00014 


.00011 


00043 


.00029 


00147 


.00104 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  2''.7  from  neck.    Appearance,  granular,  gray. 
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Chassis. 

No.  6917. 

Marks,  0  R  97. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10''. 


Applied  loads. 

Elongation 
per  inch. 

Saocessive 

elongation 

per  inch. 

Permanent 
aet. 

Succeaaive 

permanent 

set. 

Bemarka. 

ToUl. 

Per  sqnare 
inoli. 

Pounds, 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

33,920 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

83,920 

Inch. 
0. 

.00006 
.00011 
.00017 
.00022 
.U0029 
.00035 
.00040 
.00048 
.00056 
.00063 
.00069 
.00078 
.00087 
.00096 
.00105 
.00116 
.00128 
.00140 
.00157 
.00173 
.00190 
.00216 
.00240 
.00275 

Inch. 

0. 

.00006 
.00005 
.00006 
.00005 
.00007 
.00006 
.00005 
V    .00008 
.00008 
.00007 
.00006 
.00009 
.00009 
.00009 
.00009 
.00011 
.00012 
.00012 
.00017 
.00016 
.00017 
.00026 
.00024 
.00035 

Inch. 
0. 

Ineh. 

0. 

Initial  load. 

• 

Tensile  strength. 

1 

.00002 

.00002 

.00009 

.00007 

.00031 

.00022 

.00102 

.00071 

Fractured  ''.95  from  neck.    Appearance,  fine  granular,  gray. 
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Chassis. 

No.  6938. 

Marks,  0  R  100. 

Diameter,  1".120. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loada. 

Elongation 
per  inch. 

Snccessire 

elongation 

per  inch. 

Permanent 
set. 

SuocesslTe 

permanent 

set. 

1 

Remarks. 

Total. 

Per  square 
inch. 

Poundi, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

81.020 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

•    11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

31.020 

JneA. 
0. 

.00007 
.00012 
.00019 
.00026 
.00032 
.00039 
.00047 
.00052 
.00060 
.00070 
.00079 
.00088 
.0OOQ8 
.00108 
.00120 
.00130 
.00142 
.00150 
.00177 
.00203 
.00230 
.00253 
.00281 
.00826 

Inch. 
0. 
.00007 

Inch. 
0. 



Inch, 
0. 

Initial  load. 
Tensile  strength. 

.00005 
.00007 
.00007 
.00006 

■ 

.00007 
.00008 
.00005 
.00008 
.00010 
.00009 
.00009 
.00010 
.00010 
.00012 
.00010 
.00012 
.00017 
.00018 
.00026 
.00027 
.00023 
.00028 
.00045 

1 

1 

.00004 

.00004 

.00015 

.00011 

1        

.00042 

.00027 

.00139 

.00097 

Fractured  at  the  neck.    Appearance,  uniform  granular,  gray. 


CAST  IRON  FOB  GUN  AND  MORTAU  CARRIAGES. 


311 


Chassis  Eail. 

No.  6977. 

Marks,  0  B  102. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  iucb. 

Length  of  stein,  10''. 

Ganged  length,  10'^ 


Applied  loads. 


Total. 


Pounds, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

30,810 


Per  square 
incn. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

80,310 


Saccessire ' 


Siicceseive 


Elongation   T      T-      .  Permanent  ''"'-^«'»"" 
nerTnch.     olon^atipn    '^*'™t»«°',  permanent 


per  inch. 


IneK 

0. 

.00006 
.00018 
.00019 
.00025 
.00031 
.00088 
.00046 
.00052 
.00059 
.00068 
.00076 
.00086 
.00097 
.00105 
.00113 
.00124 
.00137 
.00148 
.00159 
.00173 
.00189 
.00207 
.00222 
.00247 
.00273 


per  inch. 


Inch. 

0. 

.00006 
.00007 
.00006 
.00006 
.00006 
.00007 
.00008 
.00006 
.00007 
.00009 
.00008 
.00010 
.00011 
.00008 
.00008 
.00011 
.00013 
.00011 
.00011 
.00014 
.00016 
.00018 
.00015 
.00025 
.00026 


Inch. 
0. 


set. 


IneK. 
0. 


.00004 


.00004 


.00010 


.00006 


.00028 


.00070 
.00087 


.00018 


.00042 
.00017 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  ''.2  fh>m  neck.    Appearance^  granular,  light  gray. 
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Base  Ring. 

No.  6747. 

Marks,  P  B  R  39. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Ganged  length,  10". 


Applied  loaaa. 

Elongation 
per  inch. 

Snoceaaive 

oloiigrition 

per  inch. 

Permanent 

BOt. 

Sncceasive 

permanent 

set. 

KemarkB. 

Total. 

1 

Per  sanart* 
Incli. 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,0C0 

8,000 

9,000 

10,000 

11.000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,120 

Poundi. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24.000 

25,000 

27,120 

Inch. 
0. 

.00006 
.00012 
.00018 
.00024 
.00031 
.00038 
.00044 
.00051 
.<K)059 
.00067 
.00076 
.00085 
.00097 
.00108 
.00121 
.00139 
.00153 
.00178 
.00202 
. 00232 
.00270 
.00325 
.00370 
.00460 

Inch. 

0. 

.00006 
.00006 
.00006 
.00006 
.00007 
.00007 
.00006 
.00007 
.00008 
.00008 
.00009 
.00009 
.00012 
. 00011 
.00018 
.00018 
.00014 
.00020 
.00020 
. 00030 
.00038 
.00055 
.00045 
.00090 

Inch. 

0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

" 

.00003 

.00003 

...... ......i...... ...... 

.00018 

.00015 

.00068 

.00050 

.00272 

.00204 

Fractured  at  the  neck.    Appearance,  fine  granular,  gray. 
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Base  King. 

No.  5749. 

Marks,  B  R  41. 

Diameter,  l'M29. 

Sectional  area,  1.00  Bqnare  iDch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

EloneatioD 
perTucL. 

Succetssive 

Permanent 
•      set. 

Sncceasire 

permanent 

Bet. 

Kemarks. 

Tot^     %'2h""- 

elongation 
per  inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

S.O'JO 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14.000 

15, 000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,160 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14;  000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23.000 

24,000 

26,000 

29,160 

Ineh. 

0. 

.00004 
.00010 
.00016 
.00022 
.00029 
.00035 
.00042 
.00049 
.00056 
.00064 
.00071 
.00082 
.00091 
.00101 
.00112 
.00127 
.00140 
.00154 
.00173 
.00193 
.00220 
.  00252 
.00291 
.00338 

Jneh. 

0. 

.00004 
.00006 
.00006 
.00006 
.00007 
.00006 
.00007 
.00007 
.00007 
.00008 
.00007 
.00011 
.00009 
.00010 
.00011 
.00015 
.00013 
.00014 
.00019 
.00020 
.00027 
.00032 
.00089 
.00042 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

•«••••••■•■■ 

.00002 

.00002 

.00011 

.00009 

.....•.••••.'-  -  

.00046 

.00035 

.00154 

.00108 

Fractured  1".8  from  neck.    Appearance,  fine  granular,  gray. 
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Base  King. 

No.  575L 

Marks,  B  E  42. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Snccessive 

eloneation 

per  inch. 

Permanent 
set. 

Saccessivo 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,860 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,860 

Inch. 
0. 

.00006 
.00012 
.00018 
.00024 
.00030 
.00038 
.00044 
.00052 
.00060 
.00068 
.00077 
.00087 
.00006 
.00107 
.00119 
.00131 
.00147 
.00162 
.00181 
.00203 
.00228 
.00254 
.00288 
.00335 

Inch, 
0. 

.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00008 
.00008 
.00008 
.00009 
.00010 
.00009 
.00011 
.00012 
.00012 
.00016 
.00015 
.00019 
.00022 
.00025 
.00026 
.00034 
.00047 

Inch. 

0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

I.!.!!i I---'"' 

^,. 

.00004 

.00004 

.00015 

.00011 

.00060 

.00035 

.00160 

.00110 

Fractured  2".4  from  neck.    Appearance,  fine  granular,  gray. 
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Base  King. 

No.  5754. 

Marks,  B  E  43. 

Diameter,  1".129. 

SectioDal  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total. 


Potmdt. 

1,000 

8,000 

3,000 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,100 


Per  M  nare 
iDcn. 


Founds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,100 


Elongation,  Sncceaaive  permanent  ^^f^l^ll? 
per  inch.     ®i^°'??^.*^°         set.         permanent 


per  inch.  . 


Inch. 

0. 

.00006 
.00012 
.00019 
.00025 
.00031 
.00089 
.00047 
.00053 
.00061 
.00069 
.00078 
.00087 
.00097 
.00107 
.00118 
.00131 
.00145 
.00159 
.00178 
.00200 
.00218 
.00246 
.00275 
.00384 


I 


Inch. 
0. 

.00006 
.00006 
.00007 
.00006 
.00006 
.00008 
.00008 
.00000 
.00008 
.00008 
.00009 
.00009 
.00010 
.00010 
.00011 
.00013 
.00014 
.00014 
.00019 
.00022 
.00018  I 
.00028 
.00029 
.00059  I 


Inch, 

0. 


set. 


Jneh. 
0. 


.00003 


.00011 


.00038 


.00138 


.00003 


.00008 


.00027 


.00100 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  1"  from  neck.    Appearance,  fine  granular,  dark  gray« 
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Base  Ring. 

No.  5756. 

Marks,  L  B  R  44. 

Diameter,  l'M29. 

Sectioual  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  leugth,  10". 


Applied  loads. 

1 
Elongation 
perlncb. 

1 

Successive 

T>  Annn  a  •«  A«<  4 

Successive 

permanent 

set. 

Remarks. 

Totfll. 

Per  square 
liicu. 

elon^Htlonl— ;•— 
per  luch. 

Pounds, 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19, 000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

28,500 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

28,500 

Inch. 

0. 

.00007 
.00012 
.  00018 
.  00024 
.  ooo:iO 

.00038 
.00045 
.00051 
.00059 
.00068 
. 00078 
.00086 
.00097 
.00106 
.00117 
. 00130 
.00145 
.00160 
.00179 
.  00200 
.  00223 
.  00252 
.  00292 
.00343 

Inch. 
0. 

.00007 
. 00005 
.00006 
.00006 
.00006 
.00008 
.00007 
.00006 
.00008 
.00009 
.00010 
.  00008 
.  00011 
.00011 
.00011 
.00013 
. 00015 
.  00015 
.  00019 
.  00021 
.00023 
.00029 
.00040 
.00051 

Inch. 
0. 

Inch. 
0. 

1 

Initialload. 
Tensile  strength. 

. 

.00005    1        .00005 
1 

.00014 

.00009 

1 

.••.•»•«••.•'.■••.■■••••• 

....•••••...'  

.00049 

.00035 

1 

1 

.00160    1        .00111 

1                                              '■' 

Fractured  1".40  from  neck.    Appearance,  fine  granular,  dark  gray. 
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Basb  Ring. 

No.  5762. 
Marks,  B  R  47. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14, 000 

15, 000 

16,000 

17,-000 

18,000 

19,000 

20,000 

21,000 

32,000 

23,000 

24,000 

25,000 

28,130 


Per  soaare 
incli. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14, 000 

15,000 

16,000 

17, 000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,130 


Elon^tion 
per  inch. 


Inch. 

0. 

.00005 
.00010 
.00015 
.00021 
. 00027 
.00034 
.00041 
.00047 
.00055 
.00064 
.00075 
.00085 
.00096 
.00107 
.00118 
.00133 
.00148 
.00167 
.00188 
.00211 
.00232 
.00268 
.  00308 
.00868 


SacceMive 

eloDKatioD 

per  Inch. 


Inch. 
0. 

.00005 
.00005 
.00005 
.00006 
.00006 
.00007 
.00007 
.00006 
.00008 
.00009 
.00011 
.00010 
.00011 
.00011 
.00011 
.00015 
. 00015 
.00019 
.00021 
. 00023 
.00021 
.00036 
.00040 
.00060 


Permaneot 
set 


Inch. 
0. 


Saccessive 

permanent 

set. 


Ineh. 
0. 


.00005 


.00005 


.00017 


.00012 


Remarks. 


Initial  load. 


.00050 


.00172 


.00033 


.00122 


'I 


Tensile  strength. 


Fractured  at  the  neck.    Appearance,  fine  granular,  gray. 
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Base  Eing. 

No.  6766. 

Marks,  B  K  49. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elonntion 
per  Inch. 

Successive 

Permanent 
set. 

Siiccessiye 

Total. 

Per  square 
iDcn. 

elongation 
per  inch. 

permanent 
set. 

Remarks. 

1 

1 

Pounds, 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,980 

Pounds, 
1,000 
2,000 
8,000 
4,000 
5,000 

6,eoo 

7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,980 

Inch. 

0. 

.00007 
.00012 
.00019 
.00026 
.00033 
.00039 
.00048 
.00056 
.00066 
.00072 
.00082 
.00093 
.^00106 
.00119 
.00136 
. 09156 
.00176 
.00204 
.00235 
.00275 
.00323 
.00375 
.00464 
.00570 

Inch, 
0. 

.00007 
.00005 
.00007 
.00007 
.00007 
.00006 
.00009 
.00008 
.00009 
.00007 
.00010 
.00011 
.00013 
.00013 
.00017 
.00020 
.00020 
.00028 
.00031 
.00040 
.00048 
.00052 
.00089 
.00106 

Inch. 
0. 

Inch. 
0. 

1 
Initial  load. 

• 
Tensile  strength. 

1 

1 

.00003 

.00003 

.00018 

.00015 

.00085 

.00067 

.00301 

.00276 

Fractured  V\3  from  neck.    Appearance,  fine  granular,  gray. 
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Base  King. 

No.  5769. 

Marks,  B  R  51. 

Diameter,  1".129. 

Sectional  area,  1.00  sqaare  inch. 

Length  of  stem,  10''. 

Gauged  length,  10". 


Applied  loands. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 

1,000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26.990 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20.000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,990 

Inch. 
0. 

.00006 
.00012 
.00018 
.00023 
.00030 
.00038 
.00046 
.00058 
.00061 
.00070 
.00080 
.00091 
.00108 
.00118 
.00138 
.00151 
.00171 
.00197 
.00228 
.00258 
.00306 
.00350 
.00429 
.00519 

Inch. 
0. 

.00006 
.00006 
.00006 
.00005 
.00007 
.00008 
.00008 
.00007 
.00008 
.00009 
.00010 
.00011 
.00012 
.00015 
.00015 
.00018 
.00020 
.00026 
.00031 
.00030 
.00017 
.00054 
.00070 
.00090 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00006 

.00006 

.00022 

.00016 

.00086 

.00064 

1 

.00319 

.00288 

Fractured  at  the  neck.    Appearance,  granular,  gray. 
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Base  Ring. 

No.  6780. 

Marks,  L  B  E  53. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10''. 

Gauged  length,  10". 


Applied  loads. 

Elon^Ation 
per  inch. 

Sncceasive 

eloDgation 

per  inch. 

Fermanent 
set. 

Succesiive 

Remarks. 

Total. 

Per  Bqiiare 
incD. 

permanent 

set. 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18. 000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30, 120 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,120 

Inch. 
0. 

.00008 
.00014 
.00020 
.00028 
.00035 
.00042 
.00050 
. 00058 
.00067 
.00070 
.00086 
.00096 
.00107 
.00119 
.00131 
.00147 
.00164 
.00184 
.00210 
.00234 
.00270 
.00305 
.00358 
.00410 

Inch. 

0. 

.00008 
.00006 
.00006 

1 
Inch.             Inch. 
0.                    0. 

Initial  load. 
Tensile  strength. 

1 

.00008 
.00007 
.00007 

' 

.00008 
.00008 
.00009 
.00009 
.00010 
.00010 
.00011 
.00012 
.00012 
.00016 
.00017 
.00020 
.00026 
.00024 
.00086 
.00035 
.00053 

I....!.' 

.00005 

. 00005 

.00019 

.00014 

.00062 

.00043 

.00052 

.00209 

.00147 

' 

Fractured  at  the  neck.    Appearance^  flue  granular,  gray. 
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Base  King, 


Marks,  B  B  54. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


No.  6788. 


Applied  loads. 

Eloneation 
per  Inch. 

Saocessive 

elongation. 

per  Inch. 

Permanent 
set. 

Sacoesslve 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,180 

Pounds. 

1,000 

2,000 

3,000 

4,00(1 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,180 

Inch. 
0. 

.00007 
.00013 
.00020 
.00028 
.00035 
.00041 
.00040 
.00050 
.00067 
.00075 
.00085 
.00096 
.00108 
.00119 
.00131 
.00147 
.00163 
. 00181 
.00203 
-00226 
.00254 
.00286 
.00331 
.00379 

Inch, 
0. 
.00007 
.00006 
.00007 
.00008 
.00007 
.00006 
.00008 
.00010 
.00008 
.00008 
.00010 
.00011 
.00012 
.00011 
.00012 
.00016 
.00016 
.00018 
.00022 
.00023 
.00028 
.00032 
.00045 
.00018 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00006 

.00006 

.00017 

.00011 

.00053 

.00086 

.00178 

.00125 

Fractured  at  the  neck.    Appearance,  fine  granular,  dark  gray. 
H.  Doc.  143 21 
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cast  iron  fob  gun  and  mortab  cabriages. 

Babe  Bing. 


No.  5793. 

Marks,  B  B  65. 

Diameter,  1".129. 

SectioDal  area,  1.00  square  inch. 

Length  of  stem,  10". 

Ganged  length,  10". 


Applied  loada. 

Elongation 
per  Inch. 

SacoefiHlve 

elonsatiou 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound$. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,620 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,620 

0. 

.00006 
.00013 
.00020 
.00029 
.00036 
.00043 
.00052 
.00062 
.00071 
.00081 
.00091 
.00103 
.00117 
.00130 
.00148 
.00163 
.00183 
.00209 
.00238 
.00267 
.00310 
.00355 
.00405 
.00491 

Inch. 

0. 

.00006 
.00007 
.00007 
.00009 
.00007 
.00007 
.00009 
.00010 
.00011 
.00010 
.00010 
.00012 
.00014 
.00013 
.00018 
.00015 
.00020 
.00026 
.00029 
.00020 
.00043 
.00045 
.00050 
.00086 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00008 

.00008 

.00022 

.00014 

.00080 

.00058 

.00268 

.00188 

Fractured  2".6  from  neck.    Appearance,  granalar,  gray. 
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Base  Bing, 

No.  5815, 

Marks,  B  B  60. 

Diameter,  l'M29. 

SectioDal  area,  1.00  square  inch. 

Length  of  stem,  10^^ 

Gauged  length,  W\ 


Applied  loads. 

SacceAsive 

Permanent 
set. 

Sacoossive 

permanent 

set. 

Remarks. 

Total. 

Per  souare 
incn. 

^fiS?**  elongation 
per  inch.      ^%^^^ 

1 
1 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,890 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,890 

Inch. 

0. 

.00006 
.00012 
.00020 
. 00026 
.00032 
.00039 
.00045 
.00053 
.00061 
.00070 
.00079 
.00089 
.00099 
.00110 
.00121 
.00132 
.00148 
.00162 
.00181 
.00200 
.00224 
.00231 
.00277 
.00323 

Inch, 

0. 

.00006 
.00006 
.00008 
.00006 
.00006 
.00007 
.00006 
.00008 
.00008 
.00009 
.00009 
.00010 
.00010 
.00011 
.00011 
.00011 
.00016 
.00014 
.00019 
.00019 
.00024 
.00027 
.00026 
.00046 

Inch. 

0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00004 

.00004 

•••■•1 '"•••• 

.00012 

.00008 

.00042 

.00030 

.00130 

.00068 

Fractured  '^75  from  neck.    Appearance,  granular,  gray. 
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Base  King. 

No.  5842. 

Marks,  B  B  64. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  iucb. 

Length  of  stem,  10''. 

Gauged  length,  10". 


Applied  loads. 

Elon^tion 
per  uioh. 

Saooessire 

elongation 

perlnch. 

Permanent 
set. 

Sacoeasive 

permanent 

set. 

Remarks. 

Total. 

Per  sqaare 
inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13, 000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

31,860 

Potmds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18, 000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31, 860 

Inch. 

0. 

.00006 
.00012 
.00018 
.000'/4 
.00030 
.00036 
.00043 
.00048 
.00056 
.00064 
.00074 
.00082 
.00090 
.00099 
.00110 
.00123 
. 00136 
.00151 
.00167 
.00186 
.00213 
.00236 
.00266 
.00306 

Inch, 

C. 

.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00007 
.00005 
.00008 
.00008 
.00010 
.00008 
.00008 
.00009 
.00011 
.00013 
.00013 
.00015 
.00016 
.00019 
.00027 
.00023 
.00030 
.00040 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strengtli. 

•••••• •••••• 

"■•■•• •••••• 

.00003 

.00003 

.00012 

.00009 

.00040 

.00028 

.00132 

.00092 

Fractured  ''.4  from  neck.    Appearance,  fine  granular,  light  gray. 
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Base  King. 

No.  5847. 

Marks,  B  B  68. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  Ineh. 

Sacoessive 

elongation 

per  inch. 

Periuanont 
set. 

Snccessive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
incn. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,500 

Pounds. 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,600 

Inch. 
0. 

.00005 
.00010 
.00018 
.00025 
.00080 
.00037 
.00045 
.00053 
.00001 
.00068 
.00077 
.00088 
.00099 
.00110 
.00124 
.00138 
.00153 
.00173 
.00103 
.00217 
.00246 
.00280 
.00328 
.00372 

Inch. 

0. 

.00005 
.00005 
.00008 
.00007 
.00005 
.00007 
.00008 
.00008 
.00008 
.00007 
.00009 
.00011 
.00011 
.00011 
.00014 
.00014 
.00015 
.00020 
.00020 
.00024 
.00029 
.00034 
.00043 
.00049 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00005 

.00005 

.00017 

.00012 

.00056 

.00039 

) 

1 

.00180 

.00124 

Fractured  6"  from  neck.    Appearance,  fine  granular,  gray. 
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Base  King. 

Ko.  5855. 

Marks,  B  E  71. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10'^ 

Gauged  length,  10". 


Applied  loads. 

Elonffation 
perincb. 

Successive 

elongatioD 

per  inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Remarks. 

ToUL 

Per  naaare 
incD. 

Poundt. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

27,800 

Pound*. 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

27,800 

Ineh, 

0. 
.00005 
.00010 
.00016 
.00021 
.00029 
.00035 
.00041 
.00050 
.00059 
.00007 
.00078 
.00090 
.00100 
.00113 
.00129 
.00148 
.00165 
.00189 
.00219 
.00250 
.00288 
.00332 
.00390 
.00469 

Inch. 
0. 
.00005 

Inch. 
0. 

Inch. 
0. 

Initialload. 
Tensile  strength. 

.00005 
.00006 

v^'^'/^'^'^\.^v//.::.:. 

'      . .. . 

.00005 
.00008 
.00006 
.00006 
.00009 
.00009 
.00008 

::::::. ...::i;::;.: 

::::::::.... 

.00003 

.00003 

. OOOll 

. 00012 
.00010 
.00013 
.00016 
. 00019 
.00017 
.00024 
.00030 
.00031 
.00038 
.00044 
.00058 
.00079 

1 

.00020 

.00017 

.00078 

.00058 

.00271 

.00193 

1 

Fractured  '^7  from  neck.    Appearance^  fine  granular,  gray. 
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Base  Ring. 

No.  58C1. 

Marks,  B  E  73. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Ganged  length,  10''. 


Applied  loads. 

Elongation 
per  moh. 

Saccessive 

eloneation 

per  mch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Remarks. 

TotAl. 

Per  square 
incD. 

Povnd9. 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21.000 

22,000 

23.000 

24,000 

25,000 

27,000 

28,850 

Ptmndi. 

J. 000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,000 

28,850 

Inch. 

0. 

.00006 
.00011 
.00017 
.00023 
.00030 
.00036 
.00042 
.00050 
.00057 
.00064 
.00072 
.00081 
.00090 
.00100 
.00109 
.00120 
.00131 
.00143 
.00159 
.00176 
.00197 
.00217 
.00240 
.00270 
.00355 

Inch. 
0. 
.00006 
.00005 
.00006 
.00006 
.00007 
.00006 
.00006 
.00008 
.00007 
.00007 
.00008 
.00009 
.00009 
.00010 
.00009 
.00011 
.00011 
.00012 
.00016 
.00017 
.00021 
.00020 
.00023 
.00030 
.00085 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00005 

> 

.00005 

.00011 

.00006 

.00033 

.00022 

*"**.' 00158 

.00125 

1 

Fractured  ''.35  from  neck.    Appearance,  granular,  light  gray.    Small 
spot  of  metal  with  smooth  surface  at  circumference  of  ban 


328 


CAST  IRON  FOE  GUN  AND  MOETAB  CARRIAGES. 


Base  Ring. 

No.  5863. 

Marks,  B  E  74. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch* 

Length  of  stem,  10", 

Gauged  length,  10". 


Applied  loads.   " 

Elongation 
per  inch. 

Sacoossive 

elon|[ation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inoh. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,  000 

16, 000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23, 000 

24,000 

25,000 

26,000 

27,000 

28,000 

33,420 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12, 000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

33,420 

Inch. 
0. 
.00005 

.  00011 
.00017 
.00022 
.00028 
.00036 
.00043 
.00049 
.00054 
.00061 
.00069 
.00076 
.00083 
.00092 
.00099 
.  00108 
.00116 
.00126 
.00136 
.00147 
.00156 
.00168 
.00182 
.00198 
. 00212 
.00230 
.00260 

Inch. 
0. 

.00005 
.00006 
.00006 
.00005 
.00006 
.00008 
.00007 
.00006 
.00005 
.00007 
.00008 
.00007 
.00007 
.00009 
.00007 
.C0009 
.00008 
.00010 
. 00010 
.00011 
.00009 
.00012 
.00014 
.00016 
.00014 
.00018 
.00030 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00003 

.00003 

.00008 

.00005 

.00015 

.00007 

• 

.00071 

.00056 

Fractured  2'^4  from  neck.    Appearance,  fine  granular,  light  gray. 
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Base  Bing. 

Ko.  5888. 

Marks,  B  B  81. 

Diameter,  l'M29. 

Sectional  area,  l.OO  square  inch. 

Length  of  stem,  10'^ 

Ganged  length,  10''. 


Applied  loAds. 


Total. 


Potmdf. 

1«000 

2,000 

3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,710 


Per  Bonare 
incn. 


1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

•  15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,710 


Elongation 
per  Inch. 


Inch, 
0. 

.00006 
.00012 
.00019 
.00025 
.09031 
.00040 
.00049 
.00055 
.00063 
.00071 
.00081 
.00091 
.00102 
.00114 
.00128 
.00141 
.00138 
.00176 
.00199 
.00222 
.00255 
.00286 
.00331 
.00376 


?S!i?l*rJj,?  Permanent  ?»5f.*»?*!? 


elongation 
perlnch. 


Inch. 
0. 

.00006 
.00006 
.00007 
.00006 
.00006 
.00009 
.00009 
.00006 
.00008 
.00008 
.00010 
.00010 
.00011 
.00012 
.00014 
.00018 
.00017 
.00018 
.00023 
.00023 
.00033 
.00031 
.00045 
.00045 


aet. 


jiermanent 
Bet. 


Inch. 
0. 


Inch, 
0. 


.00007 


.00007 


.00019 


.00012 


.00060 


.00187 


.00041 


.00127 


Bemarka. 


Initial  load. 


Tensile  Btrengtb. 


Fractured  at  the  neck.    Appearance,  fine  granular,  light  gray. 
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Base  Eing. 

No.  5893. 

Marks,  B  B  84. 

Diameter,  1';.129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  Inch. 

Sacoessive 

eloneatlon 

per  inoh. 

Permanent 
set. 

Saccossive 

permanent 

sot. 

Beroarks. 

Total. 

Per  eauare 
incn. 

Pound*. 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

8,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

2:^,000 

24,000 

25,000 

31,940 

Pound*, 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13, 000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

81,040 

Inch. 
0. 

.00006 
.00012 
.00019 
.00025 
. 0JU31 
.00038 
.00040 
.00052 
.00060 
.00068 
. 00078 
.00086 
.00006 
.00106 
.00116 
.00130 
.00142 
.00156 
.00171 
.00190 
.00210 
.00240 
.00270 
.00300 

Inch. 
0. 

.00006 
.00006 
.00007 
.00006 
.00006 
.00007 
.00008 
.00006 
.00008 
.00008 
.00010 
.00008 
.00010 
.00010 
.00010 
.03014 
.00012 
.00014 
.00015 
.00019 
.00020 
.00030 
.00030 
.00030 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

.00006 

.00006 

1 

.00014 

.00008 

.00041 

.00027 

.00123 

.00082 

Fractured  1".8  from  neck.    Appearance,  granular,  gray. 
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cast  iron  fob  gun  and  mortar  carriages. 

Base  King. 

No.  5894. 

Marks,  B  B  86. 

Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10''. 
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Applied  loads. 

Elongation 
per  inch. 

Sncoessire 

elongation 

per  inch. 

Permanent 
set. 

Sncceasive 

permanent 

set. 

Remarks. 

Total. 

Per  sanare 
iDcn. 

Poundt. 

1.000 

2.000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30, 810 

Pound*. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

6,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

80,810 

Inch. 

0. 

.00007 
.00015 
.00021 
.00029 
.00036 
.00041 
.00049 
.00056 
.00062 
.00060 
.00078 
.00088 
.00097 
.00107 
.00118 
.00132 
.00147 
.00165 
.00180 
.00201 
.00226 
.00254 
.00289 
.00329 

Inch, 

0. 

.00007 
.00008 
.00006 
.00006 
.00007 
.00005 
.00008 
.00007 
.00006 
.00007 
.00009 
.00010 
.00009 
.00010 
.00011 
.00014 
.00015 
.00018 
.00015 
.00021 
.00025 
.00028 
.00035 
.00040 

In&h. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.00008     "'."66668" 

.00036 

.00028 

1 

.00183 

.00097 

Fractured  1''.25  from  neck.    Appearance,  fine  granular,  light  gray. 
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cast  iron  for  gun  and  mortae  carriages. 

Base  King. 


No.  5895. 

Marks,  B  R  87. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Remarlcs. 

Total. 

Per  square 
incn. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17, 000 

18,000 

10,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,930 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10, 000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29, 980 

Ineh. 

0. 

.00005 
.00009 
.00016 
. 00021 
.00028 
.00033 
.00040 
.00047 
.00054 
. 00061 
.  00070 
.  00078 
.00086 
.00095 
.00104 
.00115 
.00126 
.00139 
.  00151 
.  00167 
.00182 
.00205 
.00227 
.00252 

Ineh. 

0. 
.00005 
.00004 
.60007 
.00005 
.00007 
.00005 
.00007 
.00007 
.00007 
.00007 
.00009 
.00008 
.00008 
.00009 
.00009 
.00011 
.00011 
.00013 
.00012 
.00016 
.00015 
.00023 
.00022 
.00025 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

.00002 

.00002 

.00010 

.00008 

.00029 

.00019 

.00085 

.00056 

Fractured  3''.3  from  neck.    Appearance,  fine  granular,  gray.    Spongy 
spot  'M2  diameter  at  the  circumference. 
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Base  Eino. 

No.  5900. 

Marks,  B  B  91. 

Diameter,  l'M29. 

Sectional  area,  1.00  sqaare  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Eloneation 
per  inch. 

SoocessiTe 

elongation 

perlnch. 

Permanent 
set. 

Soccessiye 

permanent 

set. 

Bemai'ks. 

TotaL 

Per  squftro 
inch. 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10.0(K) 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18, 000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,020 

poundi. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,020 

Inch, 
0. 
.00006 
.00012 
.00019 
.00026 
.00032 
.00039 
.00047 
.00052 
.00061 
.00070 
.00080 
.00090 
.00100 
.00110 
.00122 
.00137 
.00151 
.00168 
.00188 
.00210 
.00232 
.C0266 
.C0300 
.C0348 

Inch. 
0. 

.00006 
.00006 
.00007 
.00007 
.00006 
.00007 
.00008 
.00005 
.00009 
.00009 
.00010 
.00010 
.00010 
.00010 
.00012 
.00015 
.00014 
.00017 
.00020 
.00022 
.00022 
.00034 
.00034 
.00048 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

1 

.00002 

.00002 

.00014 

.00012 

.00048 

.00034 

.00159 

.00111 

Fractured  ".9  from  neck.  Appearance,  granular,  gray.  Spongy  spot 
and  lump  of  smooth  lustrous  metal  ".25  x  'M5  at  the  circumference  of 
the  fractured  surface. 
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Base  Ring. 

No.  5912. 

Marks,  B  B  49. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

EloneatioD 
per  mch. 

Suocessive 

eloDgatioD 

per  inch. 

Permanent 
set. 

Successive 

.Total. 

Per  square 
incn. 

permanent 
set. 

Bemarks. 

Poundt. 

1,000 

2,000 

3,000 

4.000 

5.000 

6,000 

7,000 

8,000 

9,000 

10, 000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19, 000 

20,000 

20.900 

poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

20,900 

Inch. 

0. 

.00006 
.00012 
.00019 
.00026 
.00032 
.00041 
.00050 
.00059 
.00069 
.00078 
.00089 
.00100 
.00U3 
.00129 
.00146 
.00167 
.  00189 
.00219 
.00255 

Inch. 

0. 
.00006 
.00006 
.00007 
.00007 
.00006 
.00009 
. 00009 
.00009 
.00010 
.00009 
.00011 
.00011 
.00013 
.00016 
.00017 
.00021 
.00022 
.00030 
.00036 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

•  ••••••••••. !•••. •••.••.. 

•*«•■••■«•••    •••■••••••«« 

Tensile  strenfi^b. 

.00009 

.00009 

.00029     *'  '.00020 

1 

.00104 

.00075 

I 


Fractured  4^.75  from  neck.  Appearance,  fine  granular,  gray.  A 
streak  of  smooth  lustrous  metal  'M5  by  '^45  extended  along  the  frac- 
tured surface. 
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Base  King, 

No.  59ia 

Marks,  B  B  98. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


1       Applied  loads. 

Elongation 
per  Inch. 

Succenftive 

elongation 

perlucb. 

Permanent 
set. 

Saccesaive 

permanent 

eet. 

Remarks. 

Total. 

PeriMiuare 
incn. 

Poundi. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

80,800 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,800 

Inch. 

0. 

.00006 
.00011 
.00017 
.00022 
.00029 
.00034 
.00041 
.00049 
.00056 
.00064 
.00070 
.00080 
.00089 
.00099 
.00109 
.  00121 
.00136 
.00149 
.00168 
.00188 
.00210 
.00238 
.00270 
.00303 

Inch. 

0 

.00006 
.00005 
.00006 
.00005 
.00007 
.00005 
.00007 
.00008 
.00007 
.00008 
.00006 
.00010 
.00009 
.00010 
.00010 
.00012 
.00015 
.00013 
.00019 
.00020 
.00022 
.00028 
.00032 
.00033 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

1 

1 

.00001 

.00001 

.00010 

.00009 

.00039 

.00029 

1 

"".66128  *'*"  .00089 

1 

Fractured  at  the  neck.    Appearance,  fine  granular,  gray. 
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Base  King. 

No.  5939. 

Marks,  B  E  99. 

Diameter,  1".129, 

Sectional  area,  1.00  sqaare  inch. 

Length  of  stem,  10", 

Gauged  length,  10''. 


Applied  loads. 

Elongation 
per  inch. 

Sncoe  salve 

olonffation 

per  inch. 

Permanent 
set. 

SuccessiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  sqnaro 
inch. 

Paundt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

81,000 

22,000 

23,000 

24,000 

25,000 

29,240 

Poundi, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13, 000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,240 

Inch. 

0. 

.00006 
.00012 
.00018 
.00025 
.00031 
.00038 
.00045 
.00051 
.00039 
.00067 
.00076 
.00084 
.00092 
.00103 
.00114 
.00127 
.00138 
.00154 
.00169 
.00188 
.00209 
.00230 
.00259 
.00298 

Inch. 
0. 

.00006 
.00006 
.00006 
.00007 
.00006 
.00007 
.00007 
.00006 
.00008 
.00008 
.00009 
.00008 
.00008 
.00011 
.00011 
.00013 
.00011 
.00016 
.00015 
.00019 
.00021 
.00021 
.00029 
.00039 

Inch, 

0. 

Inch. 
0. 

Tnitial  load. 
Tensile  strength. 

.00008 

.00003 

.00012 

.00009 

.00040 

.00028 

.00120 

.00080 

Fractured  1".25  from  neck.    Appearance,  granular,  gray.    Slightly 
spongy  at  a  spot  in  the  circumference. 
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Base  Bing. 

No.  5951, 

Marks,  B  B  101. 

Diameter,  l'M29. 

Section  area,  1.00  square  inches. 

Length  of  stem,  10.^' 

Ganged  length,  10.^' 


Applied  loadB. 

filoosation 
per  mob. 

SnocessiTe 

elongation 

perlnoh. 

Permanent 
set. 

SaooeuWe 
permanent 

Mt. 

.   Remarks. 

Total. 

Per  Moare 
Inco. 

Pounds. 

1.000 

2,000 

8.000 

4,000 

5.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

31,010 

Pounds. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19.000 

20.000 

21,000 

22.000 

23,000 

24,000 

26,000 

81,010 

Ineh. 
0. 

.00006 
.00011 
.00017 
.00022 
.00029 
.00034 
.00041 
.00048 
.00055 
.00064 
.00072 
.00081 
.00090 
.00100 
.00111 
.00123 
.00139 
.00151 
.00170 
.00192 
.00219 
.00242 
.00280 
.00328 

Ineh. 
0. 

.00006 
.00005 
.00006 
.00005 
.00007 
.00005 

Ineh. 
0. 

7neA. 
0. 

Initial  load. 

1 

Tensile  fttrength. 

.00007 
.00007 
.00007 
.00009 
.00008 
.00009 
.0OOC9 
.00010 
.00011 
.00012 
.00016 
.00012 
.00019 
.00022 
.00027 
.00023 
.00038 
.00048 

0. 

1 

.00011 

.00011 

1 

.00041 

.00030 

.00150 

"'*  .ooioi 

Fractured  at  the  neck.    Appeanince,  granular,  gray, 
H.  Doc.  14S 22 
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Baceb. 

No.  5759, 

Marks,  B  46. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10''. 


Applied  loads. 


Total. 


Povndi. 

1,000 

2,000 

8,000 

4,000 

5,U00 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

29,130 


Per  square 
incli. 


Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000* 

12.000 

13, 000 

14,  OOU 

15,000 

16,000 

17, 000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,130 


per  inch.      ^^^^^^^ 


Inch. 

0. 
.00007 
.00013 
.00018 
.00024 
. 00029 
. 0U036 
.00043 
.00050 
.00058 
.00064 
.00071 
. 00080 
.00089 
.00099 
.00108 
.00118 
.00128 
.00141 
.00153 
.00170 
.00186 
.00202 
.00230 
.00250 


Permanent 
set. 


Inch. 
0. 

.00007 
.00006 

.00005  !.. 

.00006  '.. 

.00005  I.. 

.00007  .. 

.0)007  |.. 

.00007  I.. 
.00008 

.00006  '.. 

.00007  1.. 

.00009  .. 

.00009  1^. 
.00010 

.00009  .. 

.00010  .. 

.  00010  I . . 

.00013  ,.. 

.00012  j 

.00017  .. 

.00316  ... 

.00016  .. 

.00028  .. 

.00020  ! 


Inch. 
0. 


Successive 

pemianent 

sot. 


Inch. 


.00003 


.00010 


00028 


.00079 


.00003 


U0007 


.00018 


.03031 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  4''.6  from  neck.    Appearance,  fine  granular,  light  gray. 
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Bacee. 

No.  5764, 

Marks,  B  48. 

Diameter,  l'M20. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10''. 


Applied  loads. 

Eloneation 
per  Inch. 

Successive 

elon^alion 

per  inch. 

Permanent 
set. 

Sncce.<isiye 

permanent 

set. 

Bemarks. 

Total. 

Per  so  uare 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14,000 

1.5.000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

21,000 

25,000 

29,640 

Pounds. 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

29,640 

Inch, 
0. 

.00006 
.00012 
.00019 
.00026 
.00083 
.00041 
.00049 
.00057 
.00066 
.00073 
.00082 
.00093 
.00103 
.00116 
.00128 
.00140 
.00156 
.  00172 
.00194 
.00217 
.90244 
.00279 
.00320 
.00370 

Jneh. 
0. 
.00006 
.00006 
.00007 
.00007 
.00007 
.00008 
.00008 
.00008 
.00008 
.00008 
.00009 
.00011 
.00010 
.00013 
.00012 
.00012 
.00016 
.00016 
.00022 
.00023 
.00027 
.00035 
.00041 
.00050 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strenii^ 

•••""*****"*i 

1 

1 

•  •«•»•  ■■■«•■'-->--'—'-'■'■  --> 

.00005 

.C0005 

.00018 

.00013 

.00052 

.00034 

• 

.00175 

.00123 

Fractured  1''.2  from  neck.    Appearance,  fine  granular,  gray. 
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Baoeb. 


No.  5767. 

Marks,  K  50. 

Diameter,  l'M29. 

Sectional  area,  1.00  sqaare  iuch. 

Length  of  stem,  10''. 

Gauged  length,  10''. 


Applied  loads. 

Elonntion 
peruich. 

Saocessive 

Perniaeent 
set. 

Snooessire 

permanent 

set. 

Reniarka. 

Total. 

Per  sqaare 
inch. 

elongation 
per  inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

26,000 

84,710 

Pounds. 

1,000 

2.000 

8.000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10.000 

11,000 

12,000 

18,000 

14.000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25.000 

20,000 

34,710 

Inch. 
0. 

.00006 
.00013 
.00018 
.00024 
.00030 
.00088 
.00045 
.00061 
.00058 
.00065 
.00072 
.00081 
.00090 
.00099 
.00108 
.00118 
.00128 
.00140 
.00152 
.00165 
.00178 
.00104 
.00214 
.00286 
.00258 

Inch, 

0- 

.00006 
.00007 
.00005 
.00006 
.00006 
.00008 
.00007 
.00006 
.00007 
.00007 
.00007 
.00009 
.00009 
.00009 
.00009 
.00010 
.00010 
.00012 
.00012 
.00013 
.00013 
.00016 
.00020 
.00022 
.00022 

Inch. 
0. 

JneA. 
0. 

Initial  load. 
Tensile  strength. 

.00005 

.00005 

.00010 

.00005 

.00023 

.00018 

.00062 
.00077 

.00039 
.00015 

"""""*"' 

Fractured  ".35  from  neck.    Appearance,  fine  granalar,  mottled. 
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Bager. 

No.  6779. 

Harks,  B  52. 
Diameter,  l'M29. 
SectioDal  area,  1 .00  square  inch. 
Length  of  stem,  10". 
'  Gaaged  length,  10''. 


841 


Applied  loads. 

EloBsation 
per  Inch. 

SuccMsive 

elontfatioii 

perlnch. 

Saccessiye 

Bemarka. 

Total. 

Per  M  aara 
incD. 

^®™?°*^*  permanent 
"*•               Bet. 

1 

Pounds, 

1,000 

2,000 

8,000 

4.000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24.000 

25,000 

26.000 

27,000 

28,000 

29,000 

80,000 

86,820 

Pounds, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

86,320 

Inch. 
0. 

.00006 
.00012 
.00018 
.00024 
.00031 
.00037 
.00044 
.00050 
.00057 
.00064 
.00071 
.00079 
.00087 
.00095 
.00102 
.00110 
.00119 
.00129 
.00139 
.00150 
.00161 
.00172 
.00185 
.00200 
.00215 
.00230 
.00250 
.00271 
.00293 

Inch, 
0. 

.00006 
.00006 
.00006 
.00006 
.00007 
.00006 
.00007 
.00006 
.00007 
.00007 
.00007 
.00008 
.00008 
.00008 
.00007 
.00008 
.00009 
.00010 
.00010 
.00011 
.00011 
.00011 
.00018 
.00015 
.00015 
.00015 
.00020 
.00021 
.00022 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

• 

.00003 

.00003 

.00007 

.00004 

.00016 

.00009 

.00036 

.00020 

.00088 

.00047 

1       

Fractured  ''.55  from  neck.    Appearance,  fine  granular,  gray. 
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Eager. 

No.  6808. 
Marks,  B  57. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10'^ 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Sacceseive 

Permanent 
set. 

Snccossive 

permanent 

■et. 

Bemarka. 

Total. 

Per  souare 
incn. 

elongation 
per  inch. 

Pound*. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24.000 

25,000 

80,020 

Pound*. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,020 

Ineh. 

0. 

.00006 
.00013 
.00020 
.00027 
.00034 
.00041 
.00049 
.00059 
.00069 
.00079 
.00088 
.00096 
.00106 
.00117 
.00129 
.00142 
.00158 
.00175 
.00108 
.00220 
.00251 
.00282 
.00325 
.00380 

Ineh. 
0. 

.00006 
.00007 
.00007 
.00007 
.00007 
.00007 
.00008 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 
Tenalle  strength. 

[ 

.OOOIU 

.00010 
.00010 
.0000) 
.00008 
.00010 
.00011 
.00012 

.oooi:i 

.00016 

.00008 

.00U08 

.00019 

.00011 

.00017 

.00023 
.00022 
.00031 
.00031 
.00043 
.00055 

.00055 

.00036 

.00181 

.00120 

Fractured  at  the  neck.    Appearance,  fine  granular,  gray. 
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Bageb. 

No.  5814. 

Marks,  B  59. 

Diameter,  l'M20. 

Sectioual  area,  1.00  square  inch. 

Length  of  steiu,  10'\ 

Gauged  length,  10''. 


Applied  loads. 

Eloneatlon 
per  inch. 

Saccesslvo 

Permanent 
pet. 

SuccessiTe 

permanent 

Bet. 

Remarks. 

Total. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

U,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,660 

Per  square 
inch. 

elonjratton 
per  inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,650 

Inch, 

0. 

.00007 
.00012 
.00019 
.00026 
.00032 
.00039 
.00047 
.00055 
.00062 
.00070 
.00080 
.00000 
.00100 
.00110 
.00122 
.00186 
.00150 
.00168 
.00189 
.00212 
.002.')9 
.00268 
.00310 
.00348 

Inch. 
0. 

.00007 
.00006 
.00007 
.00007 
.00006 
.00007 
.00008 
.00008 
.00007 
.00008 
.00010 
.00010 
.00010 
.00010 
.00012 
.00014 
.00014 
.00018 
.00021 
.00023 
.00027 
.00029 
.00042 
.00038 

Ineh. 
0. 

Inch. 
.0 

Inliial  load. 
TensUe  stren^lt. 

.00005 

.00006 

.00017 

.00012 

* 

.00049 

.00032 

.00158 

.00109 

Fractured  ''.7  from  neck.    Appearance,  fine  granular,  gray. 
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Eaoer. 

Ko.  5836. 

Marks,  E  63. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

EloD^tion 
per  inch. 

Succeftsive 

eloDgation 

per  inch. 

Penxianeiit 
■et. 

Sacceaalve 

pemianent 

set. 

Kemarks. 

Total. 

Per  iiqnare 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

31.800 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

81,800 

Ineh. 

0. 
.00006 
.00012 
.00019 
.00027 
.00032 
.00010 
.00049 
.00056 
.00065 
.00073 
.00081 
.00091 
.00101 
.00112 
.00122 
.00136 
.00150 
.00162 
.00180 
.00198 
.00215 
.00240 
.00268 
.00298   , 

Ineh. 
0. 

.00006 
.00006 
.00007 
.00008 
.00005 
.00008 
.00009 
.00007 
.  00009 
.00008 
.00008 
.00010 
.00010 
.00011 
.00010 
.00013 
.00015 
.  00012  > 
.00018 
.00018 
.00017 
.00025 
.00028 
.00030 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

t 
• 

Tensile  strength. 

.00007 

.00007 

.00016 

.00009 

• 

.00040 

.00024 

.00105 

.00065 

T 


Fractured  4".75  from  neck.    Appearance,  fine  granular,  gray. 


CAST  IRON  FOR  GUN  AND  MORTAR  CARRIAGES. 


345 


Racer. 

No.5844« 

Marks,  B  66. 

Diameter,  l'M29. 

Sectional  area,  l.OO  square  inch. 

Length  of  stem,  10^^ 

Ganged  length,  10". 


Applied  loads. 

Eloiintion 
per  Inch. 

SnooeMiye 

elODsatloD 

per  Inch. 

Permanent 
aet. 

SucceeaiTe 

pennanent 

aet. 

Bomarka. 

Total. 

Per  sanare 
inoo. 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17.000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

80,750 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25.000 

80,750 

Inch. 
0. 

.00006 
.00012 
.00019 
.00025 
.00031 
.00039 
.000(6 
.00053 
.00060 
.00009 
.00078 
.00088 
.00098 
.00108 
.00119 
.00131 
.00147 
.00162 
.00180 
.00202 
.00225 
.00250 
.00286 
.00929 

Inch. 
0. 

.00006 
.00006 
.00007 
.00006 
.00006 
.00008 
.00007 
.00007 
.00007 
.00009 
.00009 
.00010 
.00010 
.00010 
.00011 
.00012 
.00016 
.00015 
.00018 
.00022 
.00023 
.00025 
.00036 
.00043 

Ineh. 
0. 

Inch, 
0. 

Initial  load. 
TenaOe  strength. 

i 

1 

v^v"^v^^v^v^'^'.v.'. 

.00006 

.00006 

.•«.......•• 

.00015 

.00009 

1 

.00042 

.00027 

.00142 

.00100 

Fractured  3"  irom  neck.    Appearance,  fine  granular,  gray. 
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I 


No.  6854 

Marks,  B  70. 

Diameter,  I'M  29. 

Sectioual  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loadB. 

Elongation 
per  inch. 

Successive 

eloDffation 

per  inch. 

Permanent 
set. 

Succ«8aire 

permanent 

set. 

Romarka. 

Total. 

Per  sqnare 
iuch. 

Pound*. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

82,710 

Pounda. 

1,000 

2.000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,  000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21, 000 

22,000 

23,000 

24,000 

25.000 

26,000 

32,710 

Inch, 
0. 

.00006 
.00011 
.  00018 
.00024 
.00030 
.00036 
.00041 
.00048 
.00056 
.00062 
.00069 
.00078 
.00087 
.00096 
.00103 
.00113 
.00123 
.00136 
.00148 
.00160 
.00173 
.00189 
.00208 
.00230 
.00255 

Inch. 
0. 

.00006 
.00005 
.00007 
.00006 
.00006 
.00006 
.00005 
.00007 
.00008 
.00000 
.00007 
.00000 
.OOOOi) 
.00009 
.00007 
.00010 
.00010 
.00013 
.00012 
.00012 
.00013 
.00016 
.00019 
.00022 
.00025 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strent^h. 

1            '               »  » —  - 

1 

.00005 

.00005 

.00009 

.00004 

.00024 

.00015 

.00080 

.00056 

r 


Fractured  1''.3  from  neck.    Appearance,  granular,  grayi 
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Bacer. 

No.  6880. 
Marks,  B  72. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10''. 
Gauged  length,  10". 


Applied  loads. 

Eloneatioii 
per  Inch. 

Saocessive 

eloneation 

per  inch. 

Permanent 
set. 

Saccesalye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,000 

31.020 

Pounds. 

1,000 

2,000 

8,0€0 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

16,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

26,000 

26,000 

81,020 

Inch. 
0. 

.00007 
.00014 
.00020 
.00026 
. 00032 
.00040 
.00047 
.00054 
.00062 
.00070 
.00080 
.00090 
.00098 
.00107 
.00115 
.00126 
.00136 
.00148 
.00160 
.00172 
.00190 
.00204 
.00223 
.00242 
.00270 

Jneh. 
0. 

.00007 
.00007 
.00006 
.00000 
.00006 
.00008 
.00007 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

'"" (■  "** 

.00007 
.00008 
.00008 

1 

.00003 

.00005 

.00010 
.00010 
.00008 
.00009 
.00008 
.00011 
.00010 
,00012 
.00012 
.00012 
.00018 
.00014 
.00019 
.00019 
.00028 

.00011 

.00006 

.00025 

.00014 

.00061 
.00077 

.00086 
.00016 

Fractured  at  the  neck.    Appearance,  fine  granular,  light  gray. 
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1 


No.  58C9. 


Marks,  B  76. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10^'. 

Gauged  length,  10". 


Applied  loads. 

Eloneation 
perinoh. 

SnocewiYe 

elongation 

perlncii. 

Permanent 
set. 

SuooesBive 

permanent 

eet. 

Bemarks. 

TotAL 

Per  Muare 
iDon. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17.  000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,320 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000  . 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

29,320 

Inch. 
0. 

.00008 
.00014 
.00020 
.00028 
.00037 
.00046 
.00058 
.00061 
.00070 
.00079 
.00090 
.00100 
.00112 
.00124 
.00137 
.00151 
.00169 
.00192 
.00219 
.00240 
.00279 
.00314 
.00374 
.00480 

Inch. 

0. 

.00008 
.00006 
.00006 
.00008 
.00009 
.00008 
.00008 
.00008 
.00009 
.00009 
.00011 
.00010 
.00012 
.00012 
.00013 
.00014 
.00018 
.00023 
.00027 
.00021 
.00030 
.00036 
.00060 
.00056 

Inch. 
0. 

IneK 
0. 

Tnltialload. 
Tensile  strength. 

.00008 

.00008 

.00021 

.00013 

.00069 

.00048 

.00230 

.00161 

r! 


Fractured  3"  from  neck.    Appearance^  granular,  gray. 
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CAST  lEOH  AHD  PIG  IBOirS. 

The  specimens  of  cast  iron  were  taken  from  cylinders  18  inches  long 
by  8  inches  diameter,  cored  3^  inches  diameter,  poured  from  the  same 
metal  as  the  castings  they  represented. 

Specimens  of  pig  iron  were  tamed  down  directly  from  sample  pigs. 

The  furnace  charges  were  as  follows: 

The  heads  referred  to  in  the  furnace  charges  were  heads  of  shell  from 
previous  casts. 

The  scrap  iron  used  was  old  shot  and  shell,  bolsters,  and  gun  carriage 
scrap  of  good  quality. 


Date  of  cast. 


July  3, 1887 


July  13, 1897 


Jaly  16, 1897 


July  22, 1807 


July  27, 1897 


Aagust  4, 1897 


Aagast  12, 1897 


J 


Furnace  charge. 


Pound*. 

Salisbury  pig *3,000 

Soft  T))g 1,000 

Heads 4,000 

Scrap 2,000 


Total 10,000 


Salisbury  piir 4,000 

Soft  pig 1,500 

Heads 4.000 

Scrap 3,500 


Total ]3,000 


Salisbnrypig 4,500 

Soft  pig 2,000 

Hen(l8 4,500 

Scrap 5,000 


Total 10,000 


I 


Salisbury  pig 4,500 

Soft  pig 2,000 

Heads 4,500 

Scrap 5,000 


Furnace. 


»Cupola 


»Cui>ola 


No.  of 

tension 

test. 


5472 


5480 


^Cupola 


^Cupola 


Total 10,000 


Muirliirk  pig  No.  4,  high 6.  ICO 

Salisbury  pig  No.  4,  high 6,80U 

Soft  pig 6,0iJ0 


Total 19,500 


Huirkirkpig 2,000 

Salisbury  pig 5, 000 

Soft  pig 2,000 

Heads 4,000 

Scrap 5,000 


^ Air  furnace... 


Cupola 


Total 18,000 


Salisbnrypig 4,500 

Soft  pig 2,000 

HeadB 4,000 

Scrap 2,000 


Total 12,500 


Salisbury  pig 2, 500 

Soft  pig 1,500 

Heads 3,800 

Scrap 4,200 


Cupola 


^Cupola 


Total 12,000 


5481 


5482 


5483 
5484 


5485 


5489 


H.  Doc.  143- 


-23 
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Cast  iron  and  pig  irons — Continued. 


Date  of  cast. 


Fn  mace  charge. 


Furnace. 


No.  of 

tension 

tesf. 


Aug08t21,1897 


Pounds. 

Salisbnry  pig 4,000 

Soft  pig 1,500 

Heads 3,800  ' 

Scrap 2,700  1 


^Cupola 


August  81, 1897 


Total 12,000 


Salisbury  pig 4, 000 

Soft  pig 2,000 

Heads 3,800 

Scrap 4,200 


/    5491 
\    5501 


Total 14,000 


August  26, 1897 


Sidiebury  pig 4,000 

Soft  pig 1,500 

Heads 3,800 

Scrap 2,700 


»Cupola 


/    5497 
\    5498 


^Cupola 


September  8, 1807... 


September  8, 1897 . 


Total 12,000 


MuirkirkpigKo.4,high 8,100 

MuirkirkpigNo.4,low 3,000 

Salisbury  pig 6,800 

Soft  pig 6,600 


Total 19,500 


Moirkirkpig 2,000 

Salisbury  pig 6,000 

Soft  pig 2,000 

Heads .  8,800 

Scrap 3,000 


Total 16,800 


Salisbury  pig 4,000 

Soft  pig 1,500 

Heads 3,800 

Scrap 6,500 


September  11, 1897 


Total 15,800 


Salisbury  pig 2,000 

Soft  pig 1,000 

Heads 2,000 

Scrap 3,000 


September  15, 1897 


Total 8,000 


Salisbury  pig 2,000 

Soft  pig 1,600 

Heads 2,000 

Scrap 4,500 


Total 10,000 


September  18, 1897 


Salisbury  pig 500 

Soft  pig 1,000 

Scrap 2,000 


September  22, 1897 


Total 3.500 


Mnirkirk  pig  No. 4,  higb 3,500 

Mnirkirkpig  No.4 3,000 

Salisbury  pig 4,500 

Rebecca  pig 4,000 


Total 15,000 


Mnirkirkpig 1,000 

Salisburypig 1,000 

Soft  pig 1,000 

Scrap 3,500 


Total 6,500 


6502 


Air  furnace. 


5503 

)    5504 

5505 


Cupola 


Cupola 


6606 


^Cupola 


6508 


^Cupola 


5500 


^Capola 


6515 


f 


Air  furnace. 


,    5514 
^    5516 


Cupola 
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Cast  iron  and  pig  irons — Continued. 


Date  of  caat. 


September  25, 1887 


September  80, 1897 


October  4, 1807 


October  7, 1807. 


October  U,  1807. 


October  14, 1807. 


October  18, 1807. 


October  21, 1807. 


.  -< 





Fnrnace  charge. 


Furnace. 


PoxindM. 

Salisbury  pig 500 

Soft  pig 1,000 

Heads 2,000 

Scrap 3,000 

Total 6,500 

Hairkirk  pig  No.  4,  high ~3^300 

MuirkipkpigNo.4,  low 8,200 

Sallsburypig 7,000 

Soft  pig 6,000 

Total 19.500 

Salisbiiry  pig '.  4, 000 

Soft  pig 2,000 

Heads 3,000 

Scrap 3,000 

Total 12,000 

Salisbury  pig 500 

Soft  pig'.'. 1,000 

Heads 2,u00 

Scrap 2,500 

Total 6,000 

Salisbury  pig 600 

Soft  pig 1,000 

Heads 2,000 

Scrap 1,500 

Total 5,000 

Muirkirk  pig  No.  4,  low 2,800 

MuirkirkpigNo.4,high 3,200 

Sallsburypig 4.300 

Rebecca  pig 3.700 

Total 14,000 

Moirkirkpig 1,000 

Salisbury  pig 500 

Soft  pig 1,000 

Heads 2,500 

Scrap 2,000 

Total 7,000 

Salisbury  pig 500 

Soft  pig 1,000 

Heads 2,000 

Scrap 1,600 

Total 6,000 

MnirkirkpigNo.4,high 3,300 

MuirkirkpigNo.4,low 8,200 

Salisbury  pig 7,000 

Soft  pig 6,000 

Total 1*,500 

Salisburvpig 4,000 

Mnirkirk  pig 2,000 

Soft  pig 2,000 

Heads 3,000 

Scrap 8,500 

Total 14,500 

Salisbury  pig 500^ 

Soft  pig 1,000 

Heads 1,500 

Scrap 2,000 

Total 5,000 


Cupola 


> Air  furnace. 


No.  of 

tension 

test. 


5517 


I 


Cupola 


Cupola 


^Cui>ola 


» Air  furnace. 


Cupola 


^Cupola 


^  Air  furnace.. 


Cupola 


»Cupola 


5518 
5510 


5522 


6526 


5527 
)    5528 


5520 


5580 
5531 


5532 
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Cast  iron  and  pig  inrna — Continued. 


Date  of  cast. 


October  27, 1897. 


November  4, 1897.... 


Furnace  eharge. 


November  11, 1897. 


November  15, 1897 . . 


November  18, 1897. 


i 


November  27, 1897. 


December  4, 1897. 


Pounds . 

MiiirkirkpigNo.4,low 2,800 

Mnirkirk  pig  No.  4,  high 8, 200 

SaWebnry  iiig 4,300 

Kebecca  pig 3, 700 

Total 14,000 

Muirkirkpig 8,000 

Salisbury  pig 4, 000 

Soft  pig 2,000 

Heads 2,000 

Scrap 2,000 

Total ]3,000 

Mnirkirk  pig  No.  4,  high "ITsoo^ 

Muirkirk  pig  No.4,low 8,500 

Salisbury  pig 7,000 

Soft  pig 5,500 

Total 19,600 

Mnirkirk  pig 4,000 

Salisbury  pig 5, 000 

Soft  pig 2,000 

Heads 3.0O0 

Scrap 6,000 

Total 19.000 

Sali  sb  n  ry  pig 2, 000 

Soft  pig 3,000 

Heads 3,000 

Scrap 14,000 

Total 22,000 

Mnirkirk  pig  No.  4,  high ~T,200 

Mnirkirk  pig  No.  4,  low 3,200 

Salisbnrypig 4,500 

Soft  pig 3,100 

Total 14,000 

Muirkirkpig 3,000 

Salisbnrypig 4,000 

Soft  pig 1,000 

Scrap 4,000 

Total 12,000 

Salisbnrypig 2.000 

Soft  pig 1,0(H) 

Hea(ls 2,000 

Scrap 5,000 

Total 10,000 

Mnirkirk  pig  No.  4,  high "iTsoo 

Mnirkirk  pig  No.  4,  low 2, 700 

Salisbury  pig 4,500 

Soft  pig 3,000 

Total 13,000 

Muirkirk  pig 1 ,  000 

Salisbury  pig 5,  OOU 

Soft  pig 3,«;00 

Heans 1,500 

Scrap 2,000 

Total 12.500^ 

Salisbnrypig "17200 

Soft  pig 3, 000 

Scrap 7,500 

Total 11,700 


Furnace. 


l, 


Airfnmaoe. 


Cupola 


^Airfnmaoe.. 


No.  of 

teniiion 

test. 


5533 

>    5534 

5535 


Cnpola 


5537 
5538 


^Air  furnace. 


> Air  furnace. 


5539 


?    5540 


Cupola 


^Cupola 


.Vir  furnace. 


^Cupola 


^Cupola 


5541 


\    5542 
5543 


5544 


< 
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Cast  iron  and  pig  irons — Contlnned. 


DateofoMt 


December  11, 1897. 


December  15, 1807. 


December  22, 1807. 


Jannary  12, 1898 . 


January  22, 1898  . . 


Jannary  28, 1898 


February  8, 1808 . 


February  28, 1898 


Marcb  6, 1898 


Furnace  charge. 


Poundi. 

SaI  isbury  pig 1, 000 

Soft  pig 1,000 

Heads 2,000 

Scrap 1,000 


Furnace. 


Total 6,000 


Cupola 


Salisbury  pig 1,000 

Soft  pig 1,000 

eacfs 


H 
Scrap 


2,000 
2,000 


Total (1,000 


Salisbury  pig 1,000 

Soft  pig 1,000 

Heads 2,000 

Scrap 1,000 


(Cupola 


Total 6,000 


Mulrkirkpig 8,000 

Salisbury  pig 7,000 

Soft  pig 4,500 


Total 19,500 


Muirklrkplg 4,000 

Salisbury  pig 5, 000 

Soft  pig 1,000 

Heads 2,000 

Scrap 3,000 


Cupola 


[Air  furnace. 


No.  of 

tension 

test. 


5546 


6547 


5549 


Total 15,000 


Salisbury  pig 1, 500 

Soft  pig 1,500 

Scrap 3,000 


Cupola 


5552 
5553 


Cupola 


Total 8,000 


Salisbury  pig 1, 500 

Soft  pig 1,500 

S«"P 8'<»Q)cupola 

Total 8,000 


5560 


Salisbury  pig 1,500 

Soft  pig 1,500 

Scrap 3,500 


^Cupola 


Total 6,500 


Salisbury  pig 1,500 

Softpig 1,500 

Scrap 3,000 


^Cupola 


6562 


6564 


Total 6,000 


Salisburyplg 1,500 

Softpig 1,500 

Scrap 8,500 


^Cupola. 


5572 


Total 6,600 


March  7, 1896 


Salisburyplg 1,500 

Softpig 1,500 

Scrap 3,000 


Total 6,000 


March  8, 1898 


L, 


Salisburyplg 1,500 

Softpig 1,600 

Scrap 3,000 


f  Cupola 


6577 


^Cupola 


5578 


Total 6,000 


5582 
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Ca$t  iron  and  pig  irons — Continued. 


Date  of  oast. 


March  18,1898 


March  22, 1898 


March  25, 1808 


April  4, 1898 


AprU6,1898 


April  11, 1898 


April  28, 1898 


May  2, 1898 


May  3,  L898 


May  4, 1898 


May  13, 1898 


MnyU,1898 


Fumaoe  charge. 


Poundi. 

Salisbury  pig 1,500 

Soft  pig 1,600 

Scrap 3,000 


Fornaoe. 


^Cupola 


Total 6,000 


Salisbury  pii; 1,500 

Soft  pig 1,600 

Scrap 8.000 


ToUl 6,000 


^Cupola 


Salisburypig 1,500 

Soft  pig 1,500 

Scrap 3,000  i^Cupola 

Total 6,000 


Salisbury  pig 1,500  i] 

Softpig 1.600  I 

Scrap 3,000  '>Gnpo]a 


Total 8,000 


Salisbury  pig 1,500 

Softpig 1  600 

Scrap 3,000 


Total 6,000 


Cupola 


Salisburypig 1,500 

Softpig 1,500 

Scrap 3.000 


Total 6.000 


Cupola 


Mulrkirkpig 500 

Salisburypig 1,500 

Softpig 250 

Scrap 1,750 


>Cupola 


Total 4,000 


.< 


J 


Muirkirk  pig 
Salisbury  pig 

Softpig 

Scrap 


500  1 
1,500 


Total 4,000 


Mnirklrkpig 500 

Salisburypig 1,500 

Softpig 250   ir...„i- 

Scrap 1,750  l>C"PoU 


I 


Total 4,000 


Muirklrkpig 600 

Salisbury  pig 1, 500 

Softpig 250 

Scrap 1,750 


Total 4,000 


Muirkirkplg 500 

Salisburypig 1,500 

Softpig 250 

Scrap 1,750 


Total 4,000 


Muirkirk  pig 500 

Salisburypig 1,500 

Softpig 250 

Scrap 1,750 


Total 4,000 


^Cupola  ... 


Cupola 


'Cupola 


Naof 
tension 

test. 


/    5588 
\    5585 


r    6686 
\    5587 


6588 


6591 


6596 


6602 


5607 


5608 


6613 


5G17 


6626 


5626 


.— 1 
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Ca$i  iron  and]^  iroiM— Continaed. 


Dale  of  oast. 


May  ie»  1898 


Hay  18, 1898 


May  19. 1898 


May  23, 1888 


May  24, 1898 


May  27, 1898 


May  25, 1808 


May  28,1898 


May  29,1898 


May  81,1808 


June  3, 1888 . 


Furnace  charge. 


Fnmaoe. 


Poundf. 

Mnirkirk  pfg 600 

Salisbury  pig 1,500 

Soft  pig 250 

Scrap 1,750 


Total 4,000 


^Cupola 


Mulrklrk  pig 500 

Salisbnrypig 1,600 

Soft  pig 250 

Scrap 1,750  i 


Total 4,000 


Mnirkirk  pig 500 

Salisburypig 1,500 

Soft  pig 250 

Scrap 1,750 


►Cupola 


CnpoUk 


Total 4,0t0 


Mnirkirk  pig 600 

Salisbnrypig 1,500 

Soft  pig 250 

Scrap 1,750 


Total 4,000 


I 


Gnpolft 


Muirkirkpig 500 

Salisbnrypig 1,500 

Soft  pig 250 

Scrap    1,750 


^Cupola 


Total 4,000 


Muirkirk  pi;? 500 

Salisbnrypig 1,500 

Soft  pig 250 

Scrap 1,750 


Total 4,000 


Muirkirk  pig 500 

Salisbury  pig 1, 500 

Soft  pig 250 

Scrap 1,750 


Cupola 


Total 4,000 


Muirkirkpig 500 

Salisbnrypig 1,500 

Soft  pig 250 

Scrap 1,750 


<^npola 


►Cupola 


Total 4,000 


Muirkirk  pig 500 

Salisbury  pig 1,500 

Soft  pig 250 

Scrap 1,750 


Total 4,000 


Muirkirkpig 600 

Salisbury  pig 1, 500 

Soft  pig 250 

Scrap 1,750 


Total 4,000 


►Cupola 


Cupola 


Mnirkirk  pig 500 

Salisbury  pig 1, 600 

Soft  pig 250 

Scrap 1,750 


►Cupola 


Total 4,000 


No.  of 

tension 

test. 


5627 


/    5038 
\    5639 


5040 


5347 


5648 


5650 


5053 


6654 


5G55 


5056 


6658 


^ 


CAST  IRON 


FROM 

"WATEETOWN    AESENAL   FOUIirDET 

AND 

PIG  IRONS. 
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CAST  lEOV  AHD  PIG  XBONS. 

The  specimens  of  cast  iron  were  taken  from  cylinders  18  inches  long 
by  8  inches  diameter,  cored  3^  inches  diameter,  poured  from  the  same 
metal  as  the  castings  they  represented. 

Si^eeimens  of  pig  iron  were  turned  down  directly  from  sample  pigs. 

The  furnace  charges  were  as  follows: 

The  heads  referred  to  in  the  farnace  charges  were  heads  of  shell  from 
previous  casts. 

The  scrap  iron  used  was  old  shot  and  shell,  bolsters,  and  gun  carriage 
scrap  of  good  quality. 


Date  of  oast. 


July  3, 1887 


Julyl3.18»7 


Joly  19, 1807 


July  22, 1807 


July  27, 1807 


Augaat  4, 1807 


Augast  12, 1807 


Foniaoe  charge. 


Poundt. 

Salisbury  pig •3,000 

Soft  pig 1,000 

Heads 4.000 

Scrap 2,000 


Total 10,000 


Saliabnrypiic 4,000 

Soft  pig 1,500 

Heads 4,000 

Scrap 3,500 


Total 13,000 


Salisbury  pig 4,500 

SoftpiK 2,000 

Is 


Heat 
Scrap 


4,500 
5,000 


Total 10,000 


Salisbury  pfg 4,500 

Soft  pig 2,000 

Heads 4,500 

Scrap 5, 000 


Furnace. 


^Cupola 


^Cupola 


^Cupola 


tCupola 


Total 10,000 


Muirkirk  pig  No.  4,  high 6,  ICO 

Salisbury  pig  No. 4, high 6,800 

Soft  pig 6,6110 


Total 19,500 


Muirkirk  pig 2,000 

Salisbury  pig 5,000 

Soft  pig 2,000 

as 


Hea 
Scrap 


4,000 
5,000 


Total 18,000 


Salisbury  pig 4, 500 

Soft  pig 2,000 

HeadH 4,000 

Scrap 2,000 


Air  farnace. 


Cupola 


Cupola 


Totol 12,500 


f  Salisburypig 2,500 

Soft  pig 1,500 

Heads 3,800    vcunola, 

Scrap 4,200    ?^"P0»» 

Total 12,000 


No.  of 

tension 

test. 


1 


5472 


5480 


5481 


5482 


5483 
5484 


5485 


5489 


H.  Doc.  143- 


■23 
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Ca$t  iron  and  pig  iront — Continned. 


Date  of  oast. 


Fnmaoe  charge. 


Fnniaoe. 


No.  of 

tension 

t«flt. 


Aagast  21, 1897 


Poundt. 

Salisbury  pig 4,000 

Soft  pig 1,500 

Heads 3,800  ;ip,,__i^ 

Scrap 2,700  7^"P**** 


] 


Total 12,000 


r    5401 
\    5501 


August  81, 1807 


Salisbury  pig 4,000 

Soft  pig 2,000 

Heads 3,800 

Scrap 4,200 


Total 14,000 


Aagiist28,1897 


Salisbury  pig 4,000 

Soft  pig 1.500 

Heads 3,800 

Scrap* 2,700 


Cupola 


/    6497 
\    6498 


^Cupola 


September 8, 1897  ...< 


Total 12,000 


MuirkirkptgKo.4,higb 8,100 

Muirkirk  pig  No.  4,  low 3,000 

Salisbury  pig 6,800 

Soft  pig 6,000 


6502 


Total 19,500 


Muirkirkpig 2,000 

Salisbury  pig 6,000 

Soft  pig 2,000 

Heads 8,800 

Scrap 3,000 


Totol 16,800 


September  8, 1897 


Salisbury  pig 4,000 

Soft  pig 1,500 

Heads 3,800 

Scrap 6,500 


Air  furnace. 


5503 

)    5504 

5505 


Cupola 


Total 15.800 


September  11, 1897 


Salisbury  pig 2,000 

Soft  pig 1,000 

Heads 2,000 

Scrap 3,000 


ToUl 8,000 


Salisburypig 2,000 

Soft  pig 1,600 

September  15. 1897.. ^ gs^:;;:::;:::::;:::::::::::::::;:::;  l^ 


September  18, 1897 


Total 10,000 


Salisburypig 500 

Soft  pig 1,000 

Scrap 2,000 


September  22, 1897  .  .< 


Total 3,600 


Muirkirk  pig  No. 4,  high 3,500 

Muirkirkpig  No.4 3,000 

Salisburypig 4,500 

Kebeccapfg 4,000 


Cupola 


5606 


^Cupola 


Cupola 


6508 


6509 


Cupola 


6615 


^ Air  furnace. 


Total 15,000 


Muirkirkpig 1,000 

Salisburypig 1.000 

Soft  pig 1,000 

Scrap 3,500 


5514 
^    5516 


'ui>ola 


Total 6,500 
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Cast  iron  and  pig  tr<m«— Continued. 


Date  of  OMt. 


September  25, 1897 


September  80, 1897 


Fnrnaoe  obarge. 


Furnace. 


Pound*. 

Salisbnry  pig 500 

Soft  pig! 1,000 

Heads 2,000 

Scrap 3,000 


!>Capola 


Total 6.500 


Mnirkirkpig  No.4,  higb 3,300 

Mnirkirk  pig  No.  4,  low 8, 2U0 

Saliabnrypig 7,000 

Soft  pig 6,000 


No.  of 

tension 

test. 


5517 


>Air  famace. 


Total 19.500 


October  4, 1897 < 


October  7, 1897. 


October  U,  1897. 


SaHsbnrypig '.  4.000 

Soft  pig 2,000 

Heads 8,000 

Scrap 3,000 


^Cupola 


Total 12,000 


Salisbarypig 500 

Soft  pig.'. 1,000 

Heads 2.UO0 

Scrap 2,500 


^Capola 


Total 6.000 


Salisbury  pig 500 

Soft  pig 1,000 

Heads 2,000 

Scrap 1,500 


^Cupola 


Total 5,000 


HQirkirkpigNou4,Iow 2.8(10 

Mnirkirk  pig  No.4,  bigk 3.200 

Salisbury  pig 4,300 

Rebecca  pig 3.700 


>A.ir  famace. 


Total 14,000 


Mnirkirk  pig 1.000 

Salisbury  pig 500 

Soft  pig 1,000 

Heads 2,500 

Scrap 2.000 


Total 7.000 


Cupola 


October  14, 1807. 


Salisbnrypig 500 

Soft  pig 1,000 

Heads 2,000  L,_^i^ 

Scrap 1,600   ?^«P0^ 


October  18, 1897. 


Total 5,000 


Mnirkirk  pig  No. 4,  high 3,300 

Mnirkirk  pig  No.  4,  low 8,200 

Salisbury  pig 7,000 

Soft  pig 6,000 


Total I*,  600 


October  21, 1897. 


Salisbury  pig 4,000 

Mnirkirk  pig 2,000 

Soft  pig 2,000 

Heads 3,000 

Scrap 3,500 


I 


▲irftimace. 


Total 14,600 

Salisbury  pig 


500 

1.000 

Heads 1,500 

Scrap 2,000 


Soft  pig 
ids.. 


Cupola 


^Cupola 


Total 5,000 


5518 
5519 


5522 


5528 


5527 
)    5528 


5529 


,    5530 
'    5531 


5532 
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Ca9t  iron  and  pig  iron$ — Continued. 


Date  of  cast. 


October  27, 1897. 


November  4, 1897. 


Fnmaoe  charge. 


Kovemberll,  1897. . 


November  15, 1697. 


November  18, 1807. 


November  27, 1807 . . .  < 


December  4, 1897. . . 


Poundi. 

MairkirkpigNo.4,low 2.800 

MairkirkpigNo.4,high 8,200 

Salisbury  iiig 4,300 

Kebeccapig 3,700 

Total 14,000 

Mulrkirkpig 3,000 

Salisbary  pig 4, 000 

Soft  pig 2,000 

Heads 2,000 

Scrap 2,000 

Total 13,000 

Mnirkirk  pig  No.  4,  high ""bTsoo" 

Mairkirk  pig  No.  4,  low- 8, 5U0 

Salisbary  pig 7,000 

Soft  pig 6,500 

Total 19,600 

ACnirkirkpig 4,000 

Sallsbarv  pig 6, 000 

Soft  pig'. 2,000 

Hnads 3,000 

Scrap 5,000 

Total 19.000 

Salisbury  pig 2,000 

Soft  pig 8.000 

Heads 3,000 

Scrap 14,000 

Total 22.000 

Mairkirk  pig  No.  4.  high ~3,  '200 

Mnirkirk  pig  No. 4,  iow^ 3,200 

Salisbury  pig 4, 600 

Soft  pig 3,100 

Total 14,000 

Mnirkirkpig ~8,000 

Salisbury  pig 4,000 

Sort  pig 1,(H)0 

Scrap 4,000 

Total 12.000 

Salisbury  pig 2,000 

Soft  pig 1,000 

Heads 2,000 

Scrap 5,000 

Total 10,000 

Mnirkirk  pig  No.  4,  high 2,800 

Mulrkirkpig  No.  4,  low 2,700 

Sulisbury  pig 4,500 

Softpig 8,000 

Total 13,000 

Mairkirk  pig 1 ,  000 

Salisbury  pig 5,  000 

Softpig 3,«:00 

Heaas 1,  500 

Scrap 2,000 

Total 12.500 

Snlinbury  pig ~i,200^ 

Softpig 3,000 

Scrap 7,500 

Total 11,700 


Furnace. 


L 


Airfamaco. 


Cupola 


No.  of 

tenaion 

test 


5533 

>    5534 

5535 


^Air  farnace. 


;> 


Cupola 


5537 
5538 


>  Air  fhraace. 


> Air  furnace... 


5589 


>    5540 


Cupola 


I. 


Cupola 


I. 


Vir  furnace. 


5541 


Cupola 


\    5542 
5543 


Cupola 


5544 
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Cast  iron  and  pig  iroM — Continned. 


Dateof  oMt. 


FamftM  charge. 


Fumaoe. 


December  11, 1897. 


Poundi. 

Saliabnrypig 1,000  j^ 

Soft  pig 1,000 

Ueada 2,(K)0 

Scrap 1,000 


I 


Total 6,000 


^Capola 


December  16, 1897. 


Salisbury  pig 1,000 

Soft  pig 1,000 

eaas 


H 
Scrap 


2,000 
2,000 


Total 6,000 


December  22, 1897. 


January  12, 1898 . 


Jannaiy  22, 1898 


Salisbury  pig 1,000 

Soft  pig 1,000 

Heads 2,000 

Scrap 1,000 


(Capoli 


I 


X'npola 


No.  of 

tensioii 

test. 


6546 


6647 


6549 


Total 6,000 


Mairkirkpig 8,000 

Salisbury  pig 7,000 

Soft  pig 4,500 


[Air  furnace. 


Total 19,600 


Muirkirkpig 4.000  I 

Salisburypig 6,000  | 

Softpig 1,000 

Heads 2,000 

Scrap 3,000 


Total 15,000 


Salisburypig 1,600 

Soft  pig 1,500 

Scrap 3,000 


[Cupola 


,    6652 
6553 


fCnpola 


Total 6,000 


Jannaiy  28, 1898 


SaliAburypig 1,500 

Soft  pig 1,500 

Scrap 8,000 


Total 6,000 


Cupola 


6560 


5562 


February  8, 1808 . 


February  23, 1898 


March  6, 1898 


Salisbury  pig 1, 500 

Soft  pig 1,500 

Scrap 3,500 


^Cupola 


5564 


Total 6,500 


Salisburj-  pig i,  600 

Softpig 1,500 

Scrap 3,000 


^Cupola 


Total 6,000 


Salisburypig 1,500 

Softpig 1,500 

Scrap 3,500 


Cupola. 


Total 6,500 


March  7, 1896 


Salisburypig 1,500 

Softpig 1,500 

Scrap 3,000 


Total 6,000 


^Cupola 


5572 


6577 


5678 


March  8, 1898 


Salisbury  pig 1,600 

Softpig 1,500 

Scrap 3,000 


^Cupola 


5582 


Total 6,000 
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Ca$t  iron  and  pig  tro)M—<];on tinned. 


D»te  of  oast. 


March  18, 1898 


Maroh22,1898 


liaroh  25, 1888 


April  4, 1808 


April  6, 1888 


April  11, 1898 


April  28, 1898 


May  2, 1898 


May  8,  L898 


Fumaoe  charge. 


Furnace. 


May  4, 1898 < 


May  13, 1898 


May  U,  1898 


Pounds. 

Saliflbnrypig 1,500 

Soft  pig 1,500 

Scrap 8,000 

Total 8,000 

Salisbury  pii; 1,500 

Soft  pig..... 1,500 

Scrap 8.000 

ToUl 6,000 

Salisburypig 1,500 

Soft  pig 1,500 

Scrap 3,000 

Total 6,000 

Salisbury  pig 1,500 

Soft  pig 1,500 

Scrap 8,000 

Total 6,000 

Salisbury  pig 1,500 

Softpig 1  500 

Scrap 8,000 

Total 6,000 

Salislmrypig 1,500 

Softpig 1,500 

Scrap 3,000 

Total 6.000 

Muirkirkpig 500" 

Salisburypig 1,500 

Softpig 250 

Scrap 1,750 

Total 4,000 

Muirkirkpig 500^ 

Salisburypig 1,500 

Softpig 250 

Scrap 1.750 

Total 4,000 

Muirkirkpig 500 

Salisburypig 1,500 

Softpig 250 

Scrap 1,750 

Total 4,000 

Muirkirkpig 500^ 

Salisburypig 1,500 

Softpig 250 

Scrap 1,750 

Total 4,000 

Muirkirkpig ^500 

Salisburypig 1,500 

Softpig 250 

Scrap 1,750 

Total 4,000 

Muirkirk  pig 500 

Salisburypig 1,500 

Softpig 250 

Scrap 1,750 

Total 4,000 


^Cupola 


ipola 


^Cupola 


•Cupola 


Cupola 


'Cupola 


Cupola 


Cupola 


^Cupola 


^Cupda 


^Cupola 


Cupola 


No.  of 

tension 

test. 


{ 


5583 
5585 


5586 
5587 


5588 


5591 


5596 


5602 


5607 


5608 


5613 


5017 


5625 


5626 


CAST  IRON   AND   PIG   IRONS. 


359 


Cast  iron  and  pig  iroiM'--Cou tinned. 


Dale  of  oast. 


Hay  ie»  1808 


b(a7l8,1898 


May  19»  1896 


May  23. 1808 


May  24, 1808 


May  27. 1808 


May  25,1808 


May  28,1808 


May  20, 1888 


May  31,1888 


June  3, 1888 , 


Furnace  charge. 


Fnmace. 


J 


Pound§. 

MnirUrk  pig 500 

Saliebury  pig 1,500 

Softpig 250  ,,n  _,. 

Scrap 1,750  I  Cupola 


Total 4,000 


Mairkirk  pig 500 

Salisburypig 1,600 

Softpig 250   ip__^,^ 

Scrap 1.750  i^Cnpola 

Total 4,000 

Mnirkirkpig 5W  \ 

Salivbury  pig 1,500 

Softpig 250    lr.„«^i. 

Scrap 1,750  ^Capola 

Total 4,oco 


Mnirkirk  pig , 600  \ 

Salisburypig 1,500 

Softpig 250 

Scrap 1,750 

Total 4,000 


•Cnpola 


Mnirkirkpig 500 

Salisbury  pig 1,500 

Softpig 2.'>0 

Scrap    1,750 


Total 4,000 


Moirklrkpi;? 500 

Salisburypig 1,600 

Softpig 250 

Scrap 1,750 


^Cupola 


Total 4,000 


Cupola 


Muirkirkpig 500 

Salisburypig 1,500  1 

Softpig 250  ;lp„-^,^ 

Scrap 1.750   ?Cnpola 


Total 4,000 


Mnirkirkpig 600 

Salisbury  pig 1, 500 

Softpig 250 

Strap 1,750 


^Cupola 


Total 4,000 


Muirkirkpig 500 

Salisburypig 1,600  \ 

Softpig 250  I 

Scrap 1,750  ' 


Total 4,000  I 


>Capola 


Mnirkirk  pig 500 

Salisbury  pig 1, 500 

Softpig 250 

Scrap 1,750 


Total 4,000 


•Cupola 


Mnirkirkpig 500 

Salisburypig 1,600 

Softpig 250    ipu-^i^ 

Scrap 1,750  if^"P<»« 

Total 4,000 


No.  of 

tension 

test. 


5827 


{ 


5038 
5639 


5640 


5347 


5648 


5650 


5653 


5654 


5655 


5656 


6658 
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CMt  iron  and  pig  iron$ — Continued. 


Date  of  cast. 


Fumaoe  charge. 


Famaoe. 


Jane  4, 1898 


Jane  0, 1898 


Poiindt. 

Malrkirkpig 500 

Salisbury  pig 1, 500 

Softpig 250   lr.„„«i. 

Scrap.. 1,750   >CapoJ* 


ToUd 4,000 


June  7, 1898. 


Mnirklrkpig 600 

Sallsbnrypig 1,500 

Softpig 250 

Scrap 1,750 


>Cnpola 


Total 4,000  I 


Mairkirkpig 500  "» 

Salisbury  pig 1, 500 

Softpig 250 

Scrap 1,750 

Total 4,000  ! 


^Cupola 


June  8, 1898. 


I 

June9.189& l^^j'^ 


f  Mnirklrkpig 500 

I  Saliaburypig 1,500 

Jl  S(»ftplg 250 

Scrap 1,750 


Cupola 


Total 4,000 


Mnirklrkpig 500 

Salisbury  pig 1, 500 


250 
Scrap 1,760 


Total 4,000 


June  10, 1898 


MuirkJrkpig 500 

Salisbury  pig 1, 500 

Softpig 250 

Scrap 1,750 

Total 4,000 


Jane  13, 1898 


{]  Muirkirkpig 500 

Salisbury  pig 1,500 

Softpig 250 

Scrap 1,750 


June  10, 1898 


Total 4,000 


Muirkirkpig 500 

Salisbury  pig 1, 500 

Softpig 250 

Scrap 1,750 


^Cupola 


^Cupola 


npola 


June  20, 1898 . 


Total 4,000 


(  Muirkirkpig 500 

Salisbury  pig 1,500 

Softpig 250 

Scrap 1,750 


June  21, 1898. 


.< 


Total 4,000 


Muirkirkpig 500 

Salisbury  pig 1,500 

1  Softpig 250 

i  Scrap 1,750 


Jane  24, 1898 


Total 4,000 


Muirkirkpig 500 

Salisbury  pig 1,500 

Softpig 250 

Scrap 1,750 


Total 4,000 


Cupola 


^Cupola 


Cupola 


Cupola 


No.  of 

tension 

test. 


1 


5«59 


5G63 


56G4 


5665 


5666 


5667 


56G8 


6G71 


5679 


5C80 


5682 


i 
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Cast  iron  and  pig  irons — Continaed. 


Date  of  oftit. 


Furnace  charge. 


June  23, 1888 


Pounds. 

Mairkirkpig 600 

Salisbnry  pis; 1,500 

Soft  pig 250 

Scrap 1,760 


Total 4,000 


June  27, 1898 . 


Mulrkirkpig 600 

Salisbury  pig 1 ,  600 

Soft  pig 230 

Scrap 1,750 


Fumaoe. 


'Cupola 


^Cupola 


Total 4,000 


June  30, 1887 


Muirkirkpig 4,500 

Salisbury ^lig 2,500 

Kebecca  pig 2,500 


Total 9,500 


August  18, 1897 


Muirkirkpig 6,300 

Salisbury  pig 4,500 

Rebecca  pig 3,200 


Total 13,000 


November  27, 1897 


Muirkirkpig 5,500 

Salisbury  pig 4, 600 

fcoftpig 8,000 


December  18, 1887. 


Total 13,000 


Muirkirkpig 5.500 

Salisbury  pig 4,  500 

Soft  pig 3,000 


y  Air  fumaoe.. 


^Air  furnace. 


^  Air  furnace... 


Total 13,000 


^ Air  furnace. 


March  18, 1808 


Muirkirkpig 6,500 

Salisbury  pig 4,500 

Soft  pig 3,000 


^Air  furnace. 


Total 13,000 


April  4, 1898 


Muirkirkpig 5,500 

Salisbury  pig 4, 500 

Softpig 8,000 


Total 13,000 

»       — = 


April  27, 1898 


Muirkirkpig 5,800 

Salisbury  pig 5,600 

I  Sotlpig 3,500 

Scrap 1,500 


^Air  furnace. 


I 


Totol 16,300 


June  16, 1808. 


Muirkirkpig 5.500 

Salisbury  pig .• 6,000 

Soft  pig 4,000 

Scrap 1,600 


Total 16,000 


September  12, 1897 


Mnirkirk  pig 6,500 

Salisbury  pig 4, 500 

Rebecca  pig 4, 000 


Total 15,000 


October  11, 1897 


Muirkirkpig 6,000 

Salisbury  pig 4, 300 

Rebecca  pig 3, 700 


Total 14,000 


^Air  furnace. 


»Air  furnace. 


^Air  furnace . 


^ Air  furnace... 


No.  of 

tension 

test. 


6C83 


5G84 


6471 


5490 


6642 


5548 


6584 


5595 


6606 


5670 


5514 


5527 
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Cast  iron  and  pig  iron* — Continaed. 


1 


Date  of  cast. 


October  27, 1897 


November  15, 1807 


December  8, 1897 . 


April  19, 1898 


June  23, 1897, 


July  19,1897 


AuguRt  10, 1897 


Famace  charge. 


Furnace. 


Potindt. 

Mairkirkpig 6,000 

Saliaburypig : 4,300 

Bebecoaplg 8,700  |^  Air  furnace. 

Total 14,000 


Muirkirkplg 6,400 

Salisbury  pig 4,500 

Soft  pig 3,100 


Total 14,000 


Air  furnace. 


Hnirkirkpig 6,400 

Salisbury  pig 4,600 

Soft  pig 3,100 


^Air  furnace. 


Total 14,000 


Muirkirkpig 5,800 

Saliaburypig 5,500  , 

Soft  pig 3,500 

Scrap 1,500 

Total 16,300 


1     . 

>Airfi 


Muirkirk  pig 6, 000 

Salisbury  pig 6, 000 

Kebeccapig 4,000 


Total 16,000 


Hnirkirkpig 2,000 

Salisbury  pig fl,  000 

Heads 3,800 

Scrap 2.500 


furnace. 


^ Air  furnace.. 


Total 14.300 


No.  of 
tension 

test. 


5534 


5510 


5515 


5605 


Cupola 


Mu  ir kirk  pig 6, 060 

Salisbury  pig 6. 000 

Kebecca  pig 4,000 


Total 16.000 


Muirkirk  pig 2, 000 

Salisbury  pig 6,500 

Heads 3, 800 

Scrap 4,700 


^  Air  furnace. 


iCupola. 


Total 17.000 


Muirkirk  pig 6,  000 

Salisburypig 6,000 

Rebecca  pig 4,000 


Total 16,000 


^Air  furnace. 


5470 


5479 


Salisbury  pig 5, 000 

Soft  pig 2.0«0 

Ileatls 3, 800 

Scrap 1 3,200 


^Capola. 


Total 14,000 


Muirkirk  pig 6, 600 

Salisbury  pig 6. 500  1 1 

Softpig 3,000  i>Airfumace. 


5487 


Total 16.000 


December  30, 1897... < I  Muirkirk  pig , 1,500 

Salisbury  pig 5, 000 

SoftDig 1,000 

Heads 3,000 

Scrap 2,000 


Total 12,500 


Cupola 


\    5551 
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Cast  iron  and  pig  irons — Continued. 


Date  of  east. 


Jannary  25, 1898 


February  15, 1898 


March  8, 1898 


February  4, 1898 


Hay  12, 1898 


June  18,  1898. 


August  27, 1897 


Furnace  charge. 


Furnace. 


Poundt. 

Mulrkirkplg 6,500 

Salisbury  pig 6,500 

Soft  pig 3,000 

Total 16,000 

Huirklrk  pig 1.500 

Salisbury  pig 5,000 

Soft  pig 1,600 

Heads 3,000 

Scrap 2,500 

Total 13.500 

Huirkirkpig Hjistio 

Salisbury  pig 6,500 

Soft  pig 3.0OO 

Total 16.000 

Mulrkirkpig 1,500 

Salisbury  pig 3,000 

Softpig 8,000 

Heads 5,500 

Scrap 3,000 

Total 16.000 

Mnirkirkpig ~6,500 

Salisbury  pig 6,600 

Softpigl 8,000 

Total 16,000 

Mnirkirk  pig 1,500 

Salisbury  pig 3,000 

Softpig 500 

Heads 8,000 

Scrap 2,500 

Total 10,500 

Moirkirkpig 8,  uou 

Salisbury  pig 7,000 

Softpig 4,500 

Total 19,500 

Huirkirkpig 4,000 

Salisbuf}' pig 5,000 

Softpig 1,000 

Heads 2,000 

Scrap 2,000 

Total 14.  OOP 

Salisburypig "8,750 

Mnirkirkpig 9,500 

Softpig 6,250 

Scrap 2,000 

Total ^1^ 

Salisburypig ~8,750 

Huirkirkpig 9,500 

Softpig 6,250 

Scrap 2,000 

Total 26,500 

Huirkirkpig ~^3, 500 

Salisburypig 3,500 

Softpig 3,000 

Bemel  ttod  pig 1 ,  000 

Total 11,000 

Huirkirkpig l.ooo 

Salisburypig 3,500 

Softpig 1,500 

Heads 3,800 

Total 9,800 


»Alr  furnace. 


No.  of 

tension 

test 


)    5561 


Cupola. 


Air  furnace. 


>    5567 


Cupola 


^Air  fumaoe. 


Cupola 


Air  furnace. 


5579 


5563 


Cupola 


»Air  i^irnace... 


^ Air  furnace. 


^Air  furnace. 


5624 


5678 


5496 


^Cupola 
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Cast  iron  and  pig  irons — Continued. 


Date  of  OMt. 


Febraax7  25, 1898 . 


April  6. 1808, 


May  2,  1888 


Jane  14, 1898. 


Furnace  charge. 


Pmmdi, 

Hnirkirkpig 8,600 

Salisbury  pig 3,600 

Soft  pig 3,000 

Kenielted  pig 1,000 


Total 11,000 


Furnace. 


^ Air  furnace. 


Salisbury  pig 1,500 

Soft  pig 1,600 

Scrap 3,000 


Total 6,000 


Cupola 


Muirkirkpig 2.750 

Salisbury  pig 5,750 

Soft  pig 2,260 

Scrap 5,750 


Total 16,600 


^ Air  furnace. 


Muirkirkpig 2,760  ' 

Salisbury  pig 5, 750 

Soft  pig 2.250 

Scrap 5,750 

Total 16,500 


Muirkirkpig 2,750 

Salisbury  pig 5, 750 

Soft  pig 2.250 

Scrap 5,750 


Total 16,500 


No.  of 

tension 

teat. 


>    6576 


6597 


»Air  furnace. 


Air  furnace.. 


5C10    I 


5609 
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•  • 
■     ■ 

•  • 

•  • 

Appearance  of 
fracture. 

Silky,  oblique 

Silky,  oblique:  small 
spots  OI  lishtcr 
colored  metal  near 
the  center. 

Contrac- 
tion of 
area. 

Per  cent. 
48.3 
46.2 

i 

1 

t 

< 

'^     III 

■     ■ 

•H  f-l 

>            ■ 

55      ■ 

r 

Per  el. 
33.4 
31.8 

2c4csi 

! 

s 

i 

Per 

square 

inch. 

Pounds. 
40,830 
56,100 

• 

3 

Pounds. 
250,500 
275,400 

4J 

s 

Per 

square 

inch. 

Pounds. 
33,520 
36,800 

• 

1 

Pounds. 
168,500 
181. 100 

Sectional 
area. 

Sq.  inch. 
5.027 
4.000 

Dimen- 
sions in 
inches. 
(Diam- 
eter.) 

2.53 
2.50 

3^ 

0335 
0336 

STEEL  BARS,  PLAIN  AND  WELDED. 
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STEEL  FOR  STANDARDIZING  TESTING  MACHINE  AT 
THE  NILES  TOOL  WORKS  COMPANY. 
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Specimens  S  L2,  S  L4,  S  Lg,  and  S  L7  Forged  Stesl  Ko.  1, 

Annealed. 

Ko.  5734. 

MarkSy  S  Ls. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2''. 


Applied  loadtf. 

Eloontioii 
permoh. 

Saooeasive 

elongation 

per  inch. 

Penniinent 
set. 

SnooeMive 

permanent 

■et. 

^o*--    i^'toS.'" 

Pounds. 
200 
1.000 
2,000 
3,000 
4,000 
5.000 
6.000 
6.800 

6,200 
6,400 
6,000 
6,800 
7,000 
8.000 
9,000 
10,000 
10,450 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
34,000 

81,000 
32,000 
83,000 
84,000 
35,000 
40,000 
45,000 
50,000 
52,250 

Inch. 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.000050 

Inch, 
0. 

.000100 
.000200 
.000150 
•    .000150 
.000200 
.000150 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Slaatio  limits  approxi- 
mate. 
LoadfelL 

Tensile  strength. 



0. 

.011300 
.022000 
.025750 
.026500 
.029000 
.045250 
.009250 
.118500 
.2500 

.010300 
.010750 
.003750 
.000750 
.002500 
.006250 
.024000 
.049250 
.1815 

............1 

1  ..«»...  •■* 

1 

' 

i 

General  summary. 

Tensile  strengfli  per  sqnare  inch  of  original  section poands..  52,250 

Elastic  limit  per  sanare  inch  of  originafsection  (approximate) do...  84,000 

Elongation  per  inctk  after  rapture inch..    .4200 

Kednction  In  diameter  at  pomt  of  rupture do...      .206 

Eednotion  in  area  after  ruptare,  per  cent  of  orijdnal  section 64.6 

Position  of  rapture l."25  tram  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".64*,  ".30 
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STEEL  FOR  STANDARDIZIKG  TESTING  MACHINE. 


No.  5736. 

Marks,  S  L4. 

Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2'\ 


Applied  loads. 

Elongation 
permoh. 

SacoMsiYO 

elonsation 

perlnoh. 

set. 

Snooessire 

permanent 

set. 

Remarks. 

Totel. 

PerMnue 
inon. 

Pottfidt. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 

6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
8,000 
9,000 
10,000 
10,510 

Pcundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 

80,000 
81,000 
82,000 
88,000 
34,000 
85,000 
40,000 
45,000 
50,000 
52,550 

Inch. 
0. 

.000100 
.000350 
.000450 
.000600 
.000750 
.000050 
.001150 

.004250 
.006600 
.007500 
.018000 
.028500 
.080000 
.048000 
.072250 
.122150 
.2650 

Inch. 
0. 

.000100 
.000160 
.000200 
.000150 
.000150 

Ineh, 
0. 
0. 

Intk. 
0. 

Initial  load. 

Elastic  limit. 
LoadfelL 

Tensile  strength. 

.000200 
.000200 

.003100 
.001850 

0. 
......  ...... 

. 

.001900 
.010500 
.010500 
.001600 
.018000 
.024250 
.049000 
.142850 

1 

1 

'.'.'.','.'.'. i!!!'!!!!!*.. 

1 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section jMnuids..    52,550 

Elastic  limit  per  sanare  inch  of  original  section do...    35,000 

Elon gation  per  inc b  after  ruptare inch . .      .  4000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001150 

Redaction  in  diameter  at  point  of  rapture do...        .205 

Reduction  in  area  after  rupture,  per  cent  of  original  section 64.6 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface flne  silky 

Elongation  of  inch  sections ".55*,  '^2o 


V. 
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No.  5736. 

Marks,  S  lie. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'\ 


Applied  loadB. 

Eloirgation 
per  inch. 

SuooensiYe 

elongation 

per  inch. 

Permanent 
aet. 

SaoceesiTe 

permanent 

set. 

Remarks. 

ToteL 

Peraaoare 

iDCD. 

I><mndM. 
200 
1,000 
2,000 
3,000 
4.000 
6,000 
6,000 

6,000 
6.200 
6.400 
6.600 
6,800 
6,000 
7,000 
8,000 
9.000 
10,000 
10.240 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
26,000 
80,000 

25,000 
26,000 
27,000 
28,000 
29.000 
80,000 
85,000 
40,000 
45.000 
50,000 
61.200 

Ineh. 
0. 

.000100 
.000250 
.000400 
.000600 
.000750 
.000900 

.002000 
.002300 
.002900 
.005250 
.011000 
.015000 
.032000 
.048230 
.071750 
.139500 
.2200 

Ineh. 
0. 

.000100 
.000150 
.000150 
.000200 
.000150 
.000150 

.001100 
.000300 
.000600 
.002350 
.005750 
.004000 
.017000 
.016260 
.023500 
.067750 
.0805 

Inch. 
0. 
0. 

Ineh. 
0. 

Initialload. 

Elastic  limit 
Load  fell. 

...... 



'* 



...  •••••| 



^^^^^^^^^^^^                 _.._ 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section I>oands.. 

Elastic  limit  per  sonare  inch  of  original  section do. . . 

Elongation  perinco  after  rapture inch.. 

Elongation  per  inch  under  sfrain  at  elastlo  limit do... 

Bad  notion  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  i>er  cent  of  original  section 66. 9 

Position  of  rupture 1"  from  neck 

Character  of  raoken  surface fine  silky 

Elongation  of  inch  sections ".52*,  ".23 


51,200 

30,000 

.3750 

.000900 

.215 


No.  5740. 

Mark,  S  L?. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 

Note. — Stem  of  specimen  is  not  straight. 


Applied  loads. 

Elongation 
per  inch. 

Successive 

eloDj^ation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
inch. 

Pounds. 
200 
1,000 
2.000 
3,000 
i,000 
6.000 
6,800 

6,000 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
29,000 

80,000  1 

Ineh. 
0. 

.000150 
.000350 
.000500 
.000650 
.000850 

Ineh. 
0. 

.  000150 
.  000200 
.000150 
.000150 
.000200 

Ineh. 

0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit,  approxi- 
mate. 



.001200 
.003650 

.000350 

.002450 

.002650          .002650 

M 
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Specimens  H  La,  H  L4,  H  Ley  and  H  L7,  Forged  Steel  No.  3, 

Annealed. 

No.  6737. 

Marks,  H  Lj. 

Diameter,  ".505. 

Sectional  area,  .25  square  inch. 

Ganged  length,  2". 


Applied  loads. 

£loiiRatlon 
per  inch. 

Saocessive 

eloiiK<^tion 

per  inch. 

Permanent 
set. 

SaoceesiTO 

permanent 

set 

Remarks. 

Total. 

Per  eqnare 
inoii. 

Pounds, 

200 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

11,200 

11,400 

11,600 
11.800 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
20,710 

Pounds. 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50.000 
55,000 
66,000 

67. 000 1 

58.000 
69.000 
60,000 
65.000 
70,000 
76,000 
80.000 
85,000 
90,000 
95.000 
100,000 
108,650 

Inek, 
0. 

.000150 
.000400 
.000550 
.000750 
.000900 
.001050 
.001250 
.001450 
.001600 
.001750 
.001950 
.002000 
.002050 
.008700 
.009200 
.009600 
.010800 
.016050 
.019150 
.023750 
.029460 
.035900 
.043650 
.054500 
.075000 
.1850 

Inch. 
0. 

.000150 
.000260 
.000150 
.000200 
.000160 
.000150 
.000200 
.000200 
.000150 
.000150 
.000200 
.000050 
.000050 
.006650 
.000500 
.000400 
.001200 
.004250 
.004100 
.001600 
.005700 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

****""""***"l'*****"*"*"* 

1 

:"i ;;*;". 

.000100 

.000100 

' 

1*  * 

1 

.006450 

.007750 
.010850 
.020500 
.0600 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  103.650 

Elastic  limit  per  saiiaTti  inch  of  original  section do...    67,000 

Elongation  per  incn  aft«rmptare inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002050 

Keduction  in  diameter  at  point  of  rnptnre do...        .085 

Reduction  in  area  after  rapture,  per  cent  of  original  section 80. 7 

Ptmition  of  rapture ".85  ttcm  neck 

Character  of  broken  surface fine  granular ;  silky  center 

Elongation  of  inch  Bectiuua ".14,  ".26* 
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Ko.  5738. 

Marks,  H  L4. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'^ 


Applied  loads. 


Total. 

Per  Bonare 
iucli. 

Poundt. 

Poundt. 

200 

1,000 

1.000 

5,000 

2,000 

10,000 

3,000 

15,000 

4,000 

20,000 

5,000 

25,000 

6,000 

30,000 

7,000 

35,000 

8,000 

40,000 

9,000 

45.000 

10,000 

50.000 

11,000 

55,000  { 

11,200 

56.000 

11,400 

67,000 

11,600 

58,000 

11,800 

59,000 

12,000 

60,000 

13,000 

65,000 

14,000 

70,000 

15,000 

75,000 

16,000 

80.000 

17,000 

85,000 

18,000 

90,000 

19,000 

05.000 

20,000 

100,000 

20,600 

*  103,450 

Elongation 
per  Tnch. 


Inch, 
0. 

.000150 
.000300 
.000450 
.000650 
.000850 
.001000 
.001150 
.001350 
.001500 
.001700 
.001900 
.007250 
. 007650 
.008600 
.(109000 
.010000 
.010600 
.014800 
.019200 
.023800 
.029600 
.035900 
.044850 
.056100 
.078500 
.1400 


Siicceaaive 

elongation 

per  iucli. 


Inch, 

.000150 
.000150 
.001)150 
.  000200 
.000200 
.000150 
.000150 
.000200 
.000150 
.000200 
.000200 
.  005:{50 
.000400 
.000950 
.000400 
.001000 
.000600 
.004200 
.004400 
.004600 
.005800 
.  006300 
.008950 
.011250 
. 022400 
.0615 


Permanent 
aet. 


0. 
0. 


Inch. 


Siicceaaive 

permanent 

bet. 


Inch. 


0. 


1 

0. 

.000050 

. 000050 

I 

1 

1 

t 

1 

1 

1 

' 

Kcmarks. 


Initial  load. 


Elastic  limit. 


Tensile  strengtli. 


General  summary, 

Tenaile  strength  per  square  inch  of  original  section pounds..  103,450 

Elastic  limit  per  sauare  inch  of  originu  section do...    55,000 

Elongation  per  inch  after  roptare inch . .      .  1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001900 

Beduction  in  diameter  at  point  of  rupture do. . .        .  085 

Kednction  in  area  after  rupture,  per  cent  of  original  nection 30. 7 

Position  of  rupture ".7fh>mneclc 

Character  of  broken  surface fine  granular,  silky  center 

Elongation  of  inch  sections ".25*,  ".13 

H.  Doc.  143 ^25 
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1^0.  5730. 

Marks,  H  Le. 

Diameter,  ",505. 

Sectional  area,  .20  square  inch. 

Gauged  leiigtb,  2''. 


Applied  loads. 

Elongation 
per  luck. 

SnccesMvo 

Permanent 
aet. 

Siicceaaive 

pormanent 

set. 

Koinarks. 

Total. 

Per  sqnare 
iucli. 

elon/;ation 
per  inch. 

Poundi. 

200 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

11,200 

11,400 
11, 600 
11.800 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
20,890 

Pound*. 
1,000 
5,000 
10, 0f)0 
15,000 
20.000 
25,  000 
30,000 
35.000 
40,000 
45,000 
50,000 
55,000 

56,000 

57,000 
68,000 
69,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85.600 
90,000 
95.000 
100, 000 
lOi,  950 

Inch. 
0. 

.000100 
.000250 
.  0004.50 
.000600 
.000750 
.000950 
.001100 
.001300 
.001500 
.001650 
.001850 
/    .001900 
\    .005900 
.009500 

.oioroo 

.010850 

.011500 

.015750 

.020500 

.025250 

.031100 

.OSriOOO 

.048000 

.061000 

.0950 

.1360 

Inch. 
0. 

.000100 

Inch. 
0. 
0. 

Inch. 

0. 

Initial  load. 

.oooir.0 

.  OOOL'IK) 
.0001.50 

.oooi:>o 

.  0(Mt200 
.000150 
.000200 

"6 

.000200 
.0001.50 

.000200 
.  0000.50 
.004000 
. 003000 

.  ooo:>oo 

.000850 

.000650 

.004250 

.0047.50 

.00*7.50 

.  00&<.50 

.  0061 00 

.  010000 

.  013000 

.0340 

.0400 

Elastic  limit 

TenRilo  strength. 

. 

, 

Genn^al  summanj. 

Tensile  strength  per  square  inch  of  orisinnl  section poands . .      101, 950 

Elastic  limit  per  sauare  inch  of  original  section do. . .        56,  OUO 

Elongation  per  inoli  after  rupture inch . .         .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .      .  001900 

Reduction  in  diameter  at  point  of  rupture do...  .065 

Reduction  in  area  after  rupture,  per  cent  of  origiiinl  Hoctiou 80. 7 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface fine  granular,  silky  center 

Elongation  of  inch  sections ".25*,  ".15 
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ISTo.  6741. 


Marks,  H  Ih 

Diameter,  '^505. 

Section  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loads. 

Elongation 
per  inch. 

SooceaiiiTe 

elongation 

per  inch. 

Permanent 
aet. 

Sacceaaive 

Bemarka. 

Total. 

Per  aqnare 
incn. 

permanent 
aet. 

Poundt, 

200 

1.000 

2,000 

3,000 

4,000 

5,000 

6,  COO 

7,000 

8,000 

9.000 

10,000 

11,000 

U,200 

Poundi. 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30.000 
35,000 
40.000 
45,000 
50,000 
55,000 

66, 000  { 

Inch, 
0. 

.000100 
.000250 
.000400 
.000600 
.000800 
.000950 
.001100 
.001300 
.001460 
.001600 
.001800 
.001900 
.008000 

Ineh. 
0. 

.000100 
.000150 
.000150 
.000200 
.000200 

.OOOir^o 

.000150 
.000200 
.000150 
.000150 
.000200 
.000100 
.006700 

Ineh, 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elaatic  limit 



0. 

NICKEL  STEEL. 


889 


^J^ 
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No.  5940. 

Marks,  and 

'  RHI 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  lengtb,  2". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

COCO 

7,000 

8,000 

0.000 

10,  UOO 

11,000 

12,000 
12,200 
12, 400 

12.  GOO 
12.800 
13,000 
13. 200 
13.400 

13,  600 
13, 8fl0 
14, 000 
14,200 
14,400 
14.600 
14, 800 
15,000 
15,200 
15,600 
16.000 
16,400 
16,800 
17.200 

17,  000 

18.  000 
18,  400 
18.800 
19.200 
19,000 
20,000 
20,400 
20, 800 
21,200 
21. 60 
22.000 
22, 270 


Per  snnaro 
incli. 


PovndM. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
45,000 
50.000 
55,000 

60,000 
61,0(0 
62,000 
63,  r.oo 
64,000 
65,000 
66,000 
67, 000 
68,000 
CO,  000 
70.000 
71,000 
72, 000 
73,000 
74,000 
75.000 
76,  Ov)0 
78.000 
80,000 
82,000 
8-t.OOO 
86.000 
88,0C0 
00. 000 
92. 000 
04,000 
96, 000 
08.000 
100.  000 
102,000 
104,  000 
106.000 
108,  OCO 
110,000 
111.350 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.  00C3.50 
. 000050 
.  001050 
. 001250 
.001500 
.001700 
.001950 
..  002150 

. 002550 
.002650 
.  002750 
. 002050 
.  003050 
.  0032.'>0 
. 003500 
.00:5(»00 
.  003900 
.004100 
. U04550 
. 005000 
.  00:)25'J 
.  0056:  0 
.000  00 
.  007750 
.  008G50 

.oin.so 

.0145:0 
.018000 
. 021750 
.  Oa')750 
. 020000 
.  039650 
.041250 
.013150 
. 050000 
. 058250 
.061500 
. 073500 
. 088000 
. 007000 
.120500 
.1400 
.2100 


Snocewive 

fllongalion 

per  iucb. 


0. 


Inch. 


. 000100 
. 000250 
.  0«X)3C0 
.  000400 
.  000200 
.000250 
.000200 
.000250 
. 000200 

. 000 J 00 
.000100 
.OKI  100 
.  01 0200 
.000100 
.  COi.'JOO 
.O0;i-.5O 

.000100 
.00«'3:;0 
. 000200 
. 00r450 
.O0.i4.'.O 
. 0002  .0 

.  oooino 
.  0):  SOJ 
.ooi3r)0 

.  00091.0 

.oonoj 

.  002750 
.  O03.=)00 
. 003750 
. 004000 
.  00  i-J.'O 
.0100:0 
.001(00 
.0(119.10 

.oi'js.-io 
.  002:50 

. 000250 
.  OOSOOO 
.01451)0 
.  0000(»0 
. 0235U0 
.0195 
.  0700 


Permanent 
set. 


Inch. 


0. 
0. 


Siiccoasive 

permanent 

set. 


Iiieh. 


Kemarks. 


Initial  load. 


0. 


0LOO5O 


. 0J0050 


.000400 


.  000350 


Elastic  limit,  approxi- 
mate. 


000800 


000400 


.001 COO 


0011(H) 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnnre  inch  of  original  section pounds..  111,350 

Elastic  limit  i>er  so uare  inch  of  original  section  (approximate) do. . .    55. 000 

Elongation  jicr  incli  after  niptnre inch. .      .  3100 

Elongation  per  inch  under  strain  atelnstic  limit do...  .002150 

Reduction  in  diameter  at  jiointof  rupture do...        .175 

deduction  in  area  after  rupture,  per  cent  of  original  section 57. 3 

Position  of  rupture at  middle  of  the  stem 

Character  of  brolcen  surface fine  silky 

Elongation  of  inch  sections ".33%  ".29* 
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Ko.  5941. 

MarkSf  19. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Poundt. 
200 
1,000 
2.000 
4,000 
6,000 
8,000 

8,200 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
0,800 
10. 000 
10,200 
10,400 
10,600 
10,800 
11,  000 
11,  200 
11,400 
11,600 
11.800 
12,000 
12,200 
12,400 
12,600 
12,800 
13,000 
13,200 
13,400 
13,600 
18,800 
14,000 
14,200 
14,400 
14.600 
14, 800 
15,000 
15.200 
15.400 
15.600 
15,800 
16,000 
16,200 
16,400 
16,000 
16,800 
17,000 
17,200 
17,400 
17,600 
17,800 
18,000 
18,400 
18,800 
19.200 
19,600 
20.000 
200 

20,400 
20,800 
21,200 
21,590 


Per  BQuare 
incn. 


PoundM. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 

41,000 
42,000 
43,000 
44,000 
45.0C0 
40,000 
47,000 
48,000 
49,000 
50,000 
51,  000 
52,000 
53,000 

'54, 000 
55,000 
56,000 
57, 000 
58.000 
59,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66,000 
67,000 
68.000 
69,000 
70,000 
71,000 
72,000 
73.000 
74,000 
75, 000 
76,000 
77,000 
78,000 
79,000 
80.000 
81,000 
82.000 
83,000 
84,000 
85.000 
86,000 
87,0C0 
88,000 
89,  000 
90  0i>0 
92,  000 
94,000 
96,000 
98,000 

100,000 
1.000 

102,000 
104.000 
106,  000 
107, 950 


Elongation 
per  inch. 


Inch. 
). 

.000150 
.000300 
.000650 
.001000 
.  001550 

.001650 
.0U1800 
.001850 
.  001950 
.002000 
.002050 
.002150 
.002300 
.002350 
.002400 
.002400 
. 002450 
.  002550 
.002700 
.  002850 
.002900 
.002950 
. 003000 
. 003200 
. 003300 
.003450 
.003500 
.003050 
.  003850 
. 003900 
.004150 
. 004350 
. 004450 
.004550 
.004850 
.005000 
.  005250 
.005400 
.005050 
.  006050 
.006350 
.006500 
.006850 
.007250 
.  0076.00 
.008050 
.008450 
.008850 
.009400 
.  010450 
.011150 
.011500 
.012150 
.0131.50 
.  0140.'>0 
.017050 
.019.300 
.  024000 
.028000 
.033250 


.036000 
.046750 
.063000 


Sticcesaive 

elongation 

per  inch. 


Inch. 
0. 

. 000160 
.000150 
. 000350 
.0003iS0 
.000550 

.000100 
.000150 
.000050 
.000100 
.000050 
.  0000.50 
.000100 
.000150 
.000050 
.000050 
0. 
.000030 
.000100 
.000150 
.000150 
.000050 
.000050 
.000050 
.000200 
.000100 
.000150 
.000050 
.000150 
.000200 
.000050 
.000250 
.000200 
.000100 
.000100 
.000300 
.000150 
.000250 
.000150 
.000250 
.000300 
.000400 
.000150 
.000350 
.000400 
.000400 
.000400 
.000400 
.000400 
.000550 
.001050 
. 000700 
.0l»0350 
.000650 
.  001000 
.001800 
.002100 
. 002450 
.  004.500 
.004000 
.005250 


Pcrmniieiit 
set. 


.002750 
. 010750 
. 01625U 


Inch, 


0. 


Saccessire 

permanent 

set. 


Inch, 


0. 


.000150 


.000350 


.000150 


.000200 


.  000450 


.  000700 


.000950 


.001450 


.002050 


.003000 


.004500 


007000 


.011300 


.  0287iK) 


.000100 


Remarks. 


Initial  load. 


£]a.itic  limit,  approxi- 
mate. 


.000250 


.00U250 


.  OUO.'iOO 


.000600 


.000950 


.001300 


.002500 


.  001300 


.01 7! 00 


I 


Kested  ander  this  load 
live  minutes. 


Tensile  strength. 


WROUGHT   IRON.  393 

Otmeral  amiffiarjf. 

Tensile  8treiif(th  per  iqiure inch  of  original  eection ponnde..  107,850 

Blaetic  limit  per  saoare  inch  of  original  eeotion  (approximate) do...    40,000 

Elongation  per  incn  after  mptnre inch . .      .  2150 

Elongation  per  inch  under  strain  at  elaatlo  limit do...  .001560 

Redoction  in  diameter  at  point  of  mptnre do. . .        .  175 

Redaction  in  area  after  mptaie, per  cen(  of  originnl  sertton ^ G7.S 

Position  of  raptare ''.70  fkrem  neck 

Character  of  broken  snrface fine  silky 

Elongation  of  inch  seot ions ".34*,  ".09 

Bemabks.— Nickel-steel  specimens  Noe.  6040  and  6041  did  not  have  sharply  defined  clastio  limits. 
Sots  were  gradually  developed,  the  ratio  of  stress  to  strain  showing  no  abrnpt  change  as  the  tests 
progressed. 

Tension  Test  of  Wrought  Iron  Bar  (Burdens). 

From  Arsenal  smith  shop. 
No.  9348. 


BOUGH  BAJEL 

Sectional  area,  1.37  square  inches. 

Elastic  limit,  48,200  pounds =35,190  pounds  per  square  inch. 
Tensile  strength,  72,140  pounds  =  52,060  ]K)unds  per  square  inch. 
Elongation  in  10  inches,  2''.02  =  20.2  per  cent. 

Elongation  of  inch  sections,  ".20,  ".15,  ".17,  ".14,  ".48»,  ".24,  ".16, 
"16,  ".17,  '.16. 
Diameter  at  fracture,  1".15  area,  1.04  square  inches* 
Contraction  of  area,  24.1  per  cent. 
Appearance  of  fracture,  fibrous,  seamy. 
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CAST  IBON. 


Oast  Ibon  fob  Impact  Machine. 


Specimen  tamed  down  from  ranner. 

K0.58G4. 
Diameter,  3".21. 
Sectional  area,  8''.003. 
Length  of  stem,  12" 
Gauged  length,  10" 


Applied  loads. 

Elonffation 
per  inch. 

Snoceesive 

elongation 

per  inch. 

Permanent 
set 

Successive 

permanent 

set. 

Bemarks. 

1 

ToUl. 

Per  sonare 
inch. 

Povnda. 

8,093 

16, 186 

24,  279 

32, 372 

40,465 

48,558 

56,651 

64,744 

72, 837 

80,930 

89,023 

97,116 

105. 209 

113, 302 

121.395 

129,488 

179, 700 

Pounds. 

1,000 

2.000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13, 000 

14,000 

15,000 

10, 000 

22, 200 

Inch. 

0. 

.00004 
.00008 
.00011 
.00015 
.00020 
.00025 
.00032 
.00041 
.00050 
.00059 
.00069 
.00082 
.00004 
.  00100 
.00119 

Inch. 

0. 

.00004 
.00004 
.00003 
. 00004 
.00005 
. 00005 
.00007 
.00009 
.00009 
.00009 
.00010 
.00013 
.  00012 
.00012 
.00013 

Ituh. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

*••.•••••••. 

—.00004 

—.00004 

.00001 

.  00  J03 

Fractured  at  the  neck.    Appearance,  fine  granular,  interspersed 
with  coarser  granular  spots.    Light  gray. 

Oast  Iron. 
MiCEoscopB  Cabetage  of  Standard  Comparator. 


.J6¥ 


No  of 

tCHt. 

9362 
0363 

Sec- 
tional 
area. 

Tensile  strongth. 

Appearance  of  fracture. 

DcHcrlptioo. 

Diame- 
ter. 

Total. 

Per 

sqiinre 

inch. 

From  cnstin  2 

Inches. 
.564 
.564 

Sq.ineh. 
.25 
.25 

Pounds. 
7,290 
6,320 

Pounds. 
29.160 
25.280 

Fine  grnniilnr,  light  gray. 
Flue  granular,  dark  ftray. 

Same  after  annealing. 

CHEMICAL  COMPOSITION. 


No.  of 
test. 

Carbon. 

Manga- 
nese 

Silicon. 

Sulphur. 

Phospho- 
rus. 

Total. 

Graphitic. 

1.835 
2.721 

Combined 

9362 
9363 

2.901 
3.206 

1.006 
0.485 

0. 303 
0.350 

1.600 
1.6G5 

O.ono 

0.097 

U.640 
0.636 

CAST   IRON. 
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CAST  IRON  FURNISHED  BY  PRIVATE  PARTIES  FOR  ORDNANCE 

MATERIAL, 


No.  of 
teat. 


j    6488 
!    6609 

6502 


5503 
5594 
5600 
5601 
5611 

5612 
5618 
5623 
5631 
5651 
5652 
5<&7 
3661 
5687 
5C88 
5689 
5473 
5474 
5475 
5476 
5477 
5478 
5603 
6604 
5614 

5615 
5616 
5619 
5620 
5621 
5629 
5630 
5632 
56:)3 
5634 
5637 
5660 
5662 
5675 
5676 
6677 
5678 
6686 
6644 
5645 
5686 
5635 

6636 

6654 

5555 
5509 
6616 

5571 
5568 

5569 
6570 

6573 


Dewriptloii. 


Marks. 


Racer  for  gem  car- 
riage. 

Base  ring  for  gan  car* 
riage. 

10-inch  all  rotiml  fire 
diaappeariii;;  car- 
riu;:e. 


{ 
{ 


do 

.do 

.do 

do 


lO-inch  limited  Arc  d  is- 
appearing  oarria  jzo. 

V^.fioV///////.'.'.'.'.'.'.'. 

—  do 

do 

do 

—  do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

, ..  .do 

do 

3.2-incli 


kIicU 


do 

....  do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

lO-inch  allot 

do 

Axle  box 

From  Watervliet  Ar- 
senal. 
do 


Vertical  impact  tcat- 
ing  machine. 

do 

do 

do 


do 
.do 

do 
.do 


R41 

I  T  I  X 

BK91 

2 

1 


8 
6 
2 
8 

4 

6 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
1-1 
2-2 

a-3 

5-5 
7-7 

8-8 
1 
2 
1 

3 
B 

11 

F7  A 

S8  A 

13  A 

14 

16 

17 
18  S 


•  •  • 
•  •  •  • 
•  •  •  • 

6 

7 

11 

15 


}' 
} 


W4 

AbtU  No.  4. 

Anvil  No.  5. 
Anvil  No.  5. 
Anvil  No.  6. 

Anvil  No.  6. 


Tensile 
strength 

per 

square 

inch. 


Founds. 
33.410 

29,920 
29,980 


29,470 
29.410 
28. 520 
27.980 
27,620 

27.980 
28,  .100 
28,080 
31.300 
29.040 
32,020 
31.700 
29,880 
31,3.^0 
31,000 
29,540 
28,910 
28, 1»20 
28,790 
20.100 
29,470 
28,  300 
23,400 
24. 480 
22,  510 

22,360 
22. 930 
24, 240 
22. 7iO 
23. 620 
21,700 
25.600 
2:J,700 
22.  780 
24.650 
25.180 
26.  310 
33,  (iOO 
33,280 
31.500 

28,  .360 
30.200 
32,080 

29,  380 
30, 090 
20,  720 
22.180 

18,210 

27,980 

28.230 
27,350 
25,500 

28,990 
22,360 

23,720 
19, 580 


'Fraotore. 


Fine  granular,  dark  gray. 

Fine  granular,  gray 

Granular,  dark  gray 


.do. 
.do. 


Specific 
gravity. 


Fine  ;;ranular,  gray 

do , 

do '. 


.do... 

.do — 

do... 

.do... 


Granular,  grav* 

do 

Fine  granular,  light  gray . . 

Granular,  ^ray 

Flue  gi  auular,  light  gray . . 

do 

do 

Granular,  multlod,  granitic 

do 

do 

do 

do 


7.2039 


do. 


7.1760 
7.1336 


Fine  granular,  gray 

do 

Medium  coarse  granular, 
gray. 

do 

do !    7.0980 

Medium  granular,  gray 

Fine  granular,  gray , 

.....do ' 

Gran  n lar,  gray 

do I 

Granular,  gray I 

....do ' 

do ' 

Medium  granular,  gray 

Granular,  gray .*. ' 

Fine  granular,  gr^y 

Fine  granular,  light  gray . . , 

Fine  granular,  gray 

do ;  

do I 

Fine  gran nlar,  light  gray .  I 

Gran ular,  mot  tied I 

do 

G  ran  ular,  dark  gray 

Fine  granular,  gray 


Medinm   granular,    dark 

/fray. 
Fine  granular,  gray 


-do ' I    26,540 


, . . .  do 

Fine  and  medinm  granula- 
tion interapersed,  gray. 

Fine  granular,  gray  . . . T. . . 

Medium  and  fine  granula- 
tion. 

Fine  granular,  gray 

Medium  and  fine  granula- 
tion. 

Fine  granular,  light  gray, 
mottled. 


7.0999 
7. 1297 
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BRONZE. 


Console  Bbonzb. 

No.  5810. 

Marks,  23. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Jjength  of  stem,  10". 

Ganged  length  10''. 


Applied  loads. 


Total. 


Pounds, 

2o0 

500 

750 

1,000 

1.25U 

1,500 

1,760 

2,000 

2.250 

2.5U0 

2,750 

3,000 

3,250 

8,500 

8,750 

4,000 

4, 250 

4,500 

4,750 

5,000 

5.250 

5,500 

5,750 

6,000 

6,250 

6,500 

6,750 

7,000 

7,250 

7,500 

8,000 

8.500 

9,000 

9,500 

10,000 

10,500 

11.000 

11,500 

12, 000 

12,500 

12,980 


Per  sqaaro 
incli. 


Pounds. 

1,000 
2,000 
3,(00 
4, 00  J 
5,000 
6,000 
7,000 
8,  UOO 
9,000 
10,  UOO 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23, 000 
34,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30.000 
82,000 
34,000 
36.000 
38,000 
40,000 
42,000 
41,000 
46,000 
i8.000 
60, 000 
61,920 


Elongation 
per  Inch. 


Jneh. 
0. 

.000100 
.000233 
.000100 
.000333 
.000667 
.000767 
.000900 
.001033 
.001267 
.001433 
.001700 
.002000 
.002500 
.002933 
.  003533 
.004i:)3 
.  005067 
.005933 
.007433 
.008800 
.011033 
.  0i:i267 
.016000 
.  018933 
.023167 
.  026100 
.030900 
.034600 
.040067 
.0533 
.0633 
.0767 
.0900 
.1067 
.1233 
.1167 
.1700 
.1967 
.2333 


SncceaBive 

oloDKatioii 

per  inch. 


IwA, 
0. 

.000100 
.0001.13 
.000167 
.000133 
.000134 
.000100 
.000133 
.000133 
.000234 
.000166 
.000267 
.000300 
.000500 
.000433 
.000600 
.000600 
.000934 
.000868 
.0015(H) 
.001367 
.  0022:i3 
.002234 
.  003333 
.002333 
.  004234 
.002933 
.004800 
.003700 
.0a5467 
. 013233 
.0100 
.0134 
.0133 
.0167 
.0166 
.0234 
.0233 
.0267 
.0366 


Permanent 
set. 


Inch. 


0. 


.000133 


.000467 


.  001507 


005333 


Sncceasiye 

I>ennnneiit 

set. 


Inch. 


0. 


.000138 


000334 


001100 


,003766 


.016033 


.036467 


.010700 


.020484 


Bemftrks. 


Initial  load. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poands.,    61,020 

Elongation  per  inch  after  rapture inch..      .2900 

Reduction  in  diameter  at  point  of  rupture do...        .104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 88.5 

Position  of  rupture ".7ftx«nneck 

Character  of  broken  surface uniform  light  yellow  color 

Slongation of  Inchsections ''.84*.  "M,":N 


COPPER  CYLLNDERS  FOR  PRESSURE  GAUGES. 
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COPPER  CYLINDEB8  FOR  PRESSURE   GAUGES. 


COPFEB  CTLnrSEBB  FOB  FBESBUBB  GAUOEB. 

Mean  compreasion  of  10  copper  cylinders  from  lot  of  100  received 
from  Fraukford  Arscuiil,  November  2i,  1897.    Metal  of  September 

iwm. 

Table  for  use  with  crusher  gnnge  one- tenth  square  inch  area. 
Mean  dimensions  of  cylinders:  Length,  ".4904;  diameter,  ".2516. 


L<»d|«r 

S- 

1. 

a. 

>. 

B. 

8. 

'• 

/«*, 

,„. 

Inch. 
.0023 

Jb*A. 

J-mnd.. 

,"^ 

JmA, 

/nci. 

inrt. 

/M*. 

Inch. 

Inch. 

/nek. 

Im 

.0025 

!0022 

.0013 

!0017 

!oino 

om 

;0023 

.0021 

8.I>U() 

.OIM 

.oiai 

'  01.12 

'.om 

:oi23 

.012» 

.uim 

!v20l 

'.lavi 

>J4» 

:«2M 

:0232 

'.<a*^ 

'.mi 

:o237 

.0*17 

!0212 

:0235 

1  iuoo 

.om 

,0273 

1  .now 

i.m 

'.OMi 

iojis 

iojai 

:0354 

.Wl« 

,0388 

.0130 

iviM 

!d444 

1  low 

.04X0 

loiSB 

iwoe 

:osoo 

.OM 

30.000 

!oeo5 

iojiw 

;  1)5(3 

si;  wo 

!o«l7 

.'oeiA 

'.mi 

.01i25 

:oii3o 

:oo25 

.0W5 

,UB59 

.WW 

.0075 

,0881 

:08T7 

.0881 

.0073 

33. «» 

.0722 

.0720 

u.m 

!o-s 

!WB3 

!u7so 

!0774 

.0705 

25.Mil 

.OftlO 

.o«;ii» 

M.OM 

;<l87fl 

.II8H0 

^.000 

'.w'a 

ioaw 

.UWM 

'.mn« 

:ow2 

inis 

i0923 

:0»24 

.0»77 

,0»73 

.»»»8a 

!0M7 

.  «e9 

!o»8j 

2».OU0 

iouew 

J0,00u 

;  wi 

;i«Bt 

:iu83 

:  085 

:i«ji 

'.ma 

:  075 

.1127 

tfloou 

.IIKU 

:  1WI 

mIouo 

■S 

'iWB 

■l2M 

.1^38 

:    220 

.  2»2 

.  28g 

!ij3o 

:i2i5 

'.12S* 

;  a32 

;i2io 

'.  l:\:u 

M.m 

!  sa 

:  aM 

:i3n5 

iises 

!l385 

:  382 

!l3B8 

K.eo* 

.    439 

.nw) 

38.  QUO 

!iigii 

'.   486 

'.    481 

BS.OOO 

!lMO 

.IMS 

;  531 

.  U2 

ilSM 

lisn 

.  532 

!l5]8 

«,ixio 

ilSM 

.ISsi 

:i5S2 

.    3M 

.  ir.74 

.IKID 

.11125 

'.  027 

K.m 

ilM! 

.   Ul 

:iK» 

■  !'! 

:i082 

43. «» 

.1730 

.IBW 

.1748 

u,oao 

tf  OM 

ilKS 

'.im 

;  81S 

:  824 

llBSl 

;i776 

:i82o 

:  821 

:iB07 

M,IWO 

.    DTK 

.1838 

.  na 

.1888 

.1825 

.1805 

(T.CUO 

«,0(» 

'.    VjS 

liBsa 

:i9i4 

:i»57 

:  «i 

'.WM 

4B.0O0 

.1»W) 

.    DW 

.mi 

■  toot 

-IMS 

.2*05 

.    AM 

.1980 

M.OW 

.Msa 

iiotu 

!2027 

.2039 

;jo;i) 

.IlOtt 

:207& 

'.KW 

'.2035 

12072 

;2o5e 

iziooo 

.20S3 

.207- 

W.uoo 

M.OM 

'.2W0 

'.mi 

:2m 

:  ino 

:2i7e 

65,1»0 

.222t 

.2m 

,I23S 

.2-.t57 

.2255 

.22,(0 

.2227 

5a.  MO 

^2200 

.2288 

.2200 

.2202 

SI^OOO 

!2»31 

.2206 

.2KS 

.2300 

i2283 

U.«M 

'.2X12 

'.ISSi 

!233« 

,2:180 

'.zy.x 

.2:120 

.2356 

.2:135 

.2:IM 

!2M1 

.i3W 

.2181 

.2300 

witwo 

.23^ 

.■aos 

:M21 

'.i-jao 

'.2300 

.W23 

'.231a 

.2400 

:23Sl 

;2J81 

«1,(HW 

;24i5 

.230* 

.2129 

.24  S3 

.2123 

.2428 

.244« 

.zm 

.2130 

.2426 

Cooo 

.2475 

.24a 

KKOOO 

'.UK 

!2488 

81,000 

.2112 

.2S17 

'.IHO 

:2508 

:2r.io 

:253D 

'.2M 

;23i8 

12512 

.2400 

.SMI 

.250S 

.2528 

vi.aw 

!»«$ 

vr.HM 

!zW3 

.JSW 

:js» 

.IS88 

:mi« 

!25»0 

:2S«S 

liais 

^ 

;28j2 

!2502 

:257» 

400  COPPEB   CTLINDER8   FOE   PRESSURE    QAUQES. 

Copper  eylindtrifor  prtnun  gaugM — CoDtinaotL 


Total  coniprcu'jiu. 


ROLLER-BEARING  TESTS. 


.  Doc.  143 2Q  401 


TTe^Aiy  c^  fea^cm^TUr^J-  XS7o76^. 
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BOLLEB-BEABIKO  TEST&  403 


BOILEE-BEABISG  TESTS. 

In  the  following  tests  two  types  of  roller  bearings  were  used,  those 
made  by  the  Mossberg  and  Granville  Manufacturing  Company,  which 
had  rollers  the  full  length  of  the  bearings,  and  those  made  by  The  Ball 
Bearing  Company,  in  which  a  number  of  short  rolls  made  up  each  set. 

Eotary  movement  was  imparted  to  the  system  of  lead  weights, 
drums,  and  axles  by  means  of  a  175x)ound  weight  and  cord.  A  num- 
ber of  turns  of  the  weight  cord  was  taken  around  the  drum  of  one  of 
the  lead  weights  and  the  weight  allowed  to  fall  the  distance  stated  in 
the  details  of  the  tests. 

The  diameter  of  the  cord,  a  braided  linen  line,  was  ''.23. 

The  number  of  rotations  recorded  includes  the  total  number  made 
from  the  starting  of  the  weight  in  its  descent  until  rotation  ceased. 

There  was  a  tendency  in  the  bearings  to  drift  laterally,  which  caused 
the  clearance  between  the  cast-iron  boxes  and  the  hubs  of  the  lead 
weights  to  be  taken  up  and  introduced  endwise  friction  against  the 
cast-iron  boxes. 

The  shafts  were  a<^justed  at  times  to  keep  the  ends  free  from  frictional 
resistance. 

Supplementary  tests  followed  on  plain  journal  bearings. 
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BOIaLBB    BEABrNTO  MADE  BY  THE    MOSSBEBO  AND  GBANYILI^B 

Manufactubing  Company,  Pbovidenob,  B.  L 

Length  of  beariDg,  7''.80. 
Diameter  of  rollers,  ''.60. 
Knmber  of  rollers,  16. 
Diameter  of  jonrDal.  3^". 
Weight  of  journal,  90J  pounds. 
Diameter  of  cast-iron  box,  4^''. 
Diameter  of  weight  drum,  5". 
Weight  used,  175  i>ounds. 
Distance  dropped,  15'  10|". 


No.  of 

Number 

experi- 

of rota- 

Remarks. 

ment. 

tioiM. 

1 
2 

73*'" 

8 

120 

4 

118 

6 

138 

0 

149 

7 

154 

8 

153 

9 

151 

10 

175 

11 
12 

159 
165 

Dtroctlon  of  rolling  rerersed. 

13 

175 

^ 

14 

226 

The  rollers  in  the  bearinfc  are  brigb toned  at  their  sonth  ends. 

15 

187 

Bearing  of  rollers  worked  over  to  nevr  sarface  in  the  cast-iron  box.    Cord 
wound  aroond  the  south  hub.    Sleeve  has  worked  over  to  north  end  of 
box. 

16 

17 

"■'iio'" 

Sleeve  Jacked  back  into  central  position  on  box. 

18 

1181 

19 

97 

20 

1181 

21 

106 

Both  ends  free. 

22 

73! 

Bearing  oiled. 

23 

Bearing  washed  with  bensine. 

24 

84 

End  Itee. 

25 

65 

20 

901 

Do. 

27 

103 

Do. 
Rested  16  hours.    Shaft  and  roller  bearing  turned  end  for  end  in  the  cast- 
iron  box. 

28 

64 

29 

69 

30 

73^ 

Bnds  free. 

Endwise  drift  southward. 

81 

83 

Direction  of  rotation  reversed. 

ROLLER-BEAKING   TESTS. 
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No.  2. 

Roller  Beabing,  made  bt  The  Ball  Bearing  Company,  Boston, 

Mass.  Short-length  Bollebs. 

Shaft  turned  down  to  3''.23  diameter  to  fit  freely  the  roller  bearing 
with  short  length  rollers,  and  test  then  resamed,  using  a  new  cast-iron 
box  fitted  to  the  present  roUer  bearing. 

Length  of  bearing,  8.''60. 

Diameter  of  rollers,  §''• 

Number  of  sets  of  rollers  (10  in  a  set),  20, 

Total  number  of  rollers,  200. 

Diameter  of  journal,  3'^23. 

Weight  of  journal,  90i  pounds. 

Diameter  of  cast-iron  box,  4c". 

Diameter  of  weight  drum,  5". 

Weight  used,  175  pounds. 

Distance  dropped,  16'  lOJ". 


No.  of 

Number 

experi- 

of 

Bemarks. 

ment. 

rotations. 

1 
2 

105 
112| 

Weight  etmck  a  pile  of  boards  in  descent. 

8 

118 

4 

124 

BoUer  bearing  tends  to  drift  to  the  south. 

5 
0 

1284 
129{ 

7 

136 

End  free. 

8 

133 

Do. 

9 

136 

Do. 

10 

1371 

Do. 
Reversed  direction  of  rotation. 

11 

121 

12 

117 

18 

120^ 

Bnd  free. 

U 

1234 

15 

1244 

Ends  free. 

16 

125 

Ends  ft«e,  bearing  drifta  northward. 

17 

125i 

Ends  free. 

18 
19 

1244 
125| 

20 

130 

End  free. 

21 

120 

99 

103i 
90 

Bearing  oiled. 

9S 

Bearing  washed  with  bensin*. 

24 

1084 

25 

105 

26 

1174 
117} 

27 

28 

1224 

20 

123 

80 
31 

1254 
124 
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No.  3. 

EoLLBR  Bearing,  made  bt  the  Mossberg  and  Oranyillb 
Manufacturing  Company,  Proyidenob,  E.  L 

Leogth  of  bearing,  3'^55. 
Diameter  of  rollers,  |". 
Kuinber  of  rollers,  28. 
Diameter  of  journal,  5'^ 
Weight  of  journal,  933  pounds. 
Diameter  of  cast-iron  box,  5''.76. 
Diameter  of  weight  drum,  5'^ 
Weight  used,  175  pounds. 
Distance  dropped,  16'  1^''. 


No.  of 

Number 

experi- 

of rota- 

Bemarks. 

ment. 

tions. 

1 

2 
o 

]40| 
161| 
172 

Beariiig  drifts  southward. 

o 
4 

169 

6 

1744 

0 

162 

. 

7 

150 

8 

159 

9 

161} 

10 

\^ 

11 

12 

m 

13 

160 

Bearing  drifted  H"  to  the  south. 
Rested  10  hours. 

Brought  back  to  place  again. 

14 

146 

16 

162 

10 
17 

lS| 

18 
19 

1^ 

20 

168 

Bearing  drifted  ("  to  the  south. 

Brought  back  to  place  again. 

21 

160| 

22 

164 

28 

18M 

. 

24 

169 

• 

25 

171 

■ 

. 

28 

169 

27 

163 

28 
29 

1A1 

Bearing  drifted  H"  to  the  south. 

Brought  back  to  place  again. 

AwA 

80 

l(Bf 

81 

U0i 
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No.  4. 

BOLLEE  BeABINO,  KADB  BY  THE  BALL  BEABINO  OoMPANY,  BOSTON, 

Mass.    Short-length  Bollers. 

Length  of  beariDg,  3''.94. 

Diameter  of  rollers,  ''.50. 

I^umber  of  sets  of  rollers  (4  in  a  set),  23. 

Total  number  of  rollers,  92. 

Diameter  of  journal,  5''. 

Weight  of  journal,  933  pounds. 

Diameter  of  cast  iron  mx,  %". 

Diameter  of  weight  drum,  5''. 

Weight  used,  175  pounds. 

Distance  dropped,  16'  1\". 


Na  of 

Number 

experi- 

of rot*- 

Bemarks. 

ment. 

tions. 

1 

1234 

2 

137 

3 

142i 

4 

129 

6 

121 

0 

113 

7 

115 

8 
9 

ll3 

10 
11 
12 

114i 
1171 
ll4 

13 

119 

Weight  on  south  end  drifted  4"  to  south  i  bearing  mored  V'  to  north. 
Kea4Jasted.                                                »          «.,             » 

14 

120 

19 

12^ 

30 

18m 

17 

1354 

18 

1424 

19 

144 

20 

130 

Shaft  worked  to  the  north  |" ;  bearing  all  right  in  box.    Shaft  readjusted. 

21 

127} 

23 

189 

23 

148 

24 

1464 

25 

145 

26 

144| 

27 

1434 

Shaft  worked  to  the  north  A";  bearing  worked  to  north  ^".    Readjusted. 

28 

13(^ 

29 
80 

1494 
149} 

81 

146 

■ 

Five-inch  steel  journal  used  in  tests  Nos.  3  and  4,  now  tested  without 
roller  bearings. 

In  these  tests  the  journal  was  started  by  hand;  the  175-poaiuls 
weight  not  being  sufficient  to  cause  the  journal  to  begin  to  rotate.  The 
same  lead  weights  used  (2,870  pounds)  as  in  previous  tests. 
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Cast-iron  Box  Lined  with  Babbitt  Metal, 

Lcngtb  of  joarual  bearing,  4^^'. 
Diameter  of  box,  5". 
Diameter  of  weight  dram,  5". 
Weight  used,  175  pounds. 
Distauce  dropped,  16'  IJ". 


No.  of 
experi- 
ment. 

Number 

of  rota- 

tione. 

Labiioant  a8e<l. 

• 

RomarVa. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

17 

18i 

19J 

21i 
2Ui 

^ 

21 

27i 

271 

27| 

24i 

29 

25 

Albany  grease 

do 

do 

do 

do 

do 

do 

do 

Grease  and  oil 

do 

Greane 

None  .--- 

Greaae 

do 

No.  6. 
Cast  IRON  Box. 


. 


Length  of  journal  bearing,  4J". 
Diameter  of  box,  6". 
Diameter  of  weight  drum,  6". 
Weight  used,  175  pounds. 
Distance  dropped,  15'  lOJ". 


No.  of 
experi- 
ment. 

1 
2 
3 

4 
5 
6 
7 
8 

g 

10 

n 

12 

13 
14 

Number 
of  rota- 
tions. 

Lubricant  used. 

Remarks. 

29} 

m 

244 

28 

2.S| 

2^ 

2H 

293 

■J5i 

15 

2:ii 

28 
81 

Albnny  grease 

do 

do 

do 

do 

do 

do 

do 

Groase  and  oil 

do 

(irease 

None 

Grease 

The  journal  now  had  to  be  rotated  by  hand  until  the 
weight  roach  the  iioor. 

do 
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No.?. 
Gast-ibon  Box  Linbd  with  Brass. 


Length  of  journal  bearing,  4^'^ 
Diameter  of  box,  5". 
Diameter  of  weight  drum,  5'^ 
Weight  used,  175  pounds. 
Distance  dropped,  16'  l:^''. 


No.  of 
experi- 
ment. 


1 
2 
8 

4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 


Xamber 
of  rotar 
tions. 


24 

17i 

23* 

174 

21 

26 

1^ 

IH 

174 

25J 
19 

m 


Labricani  used. 


Albany  grease 

do 

....do 

....do 

....do 

....do 

....ilo ... 

...do 

Grease  and  oil 
....do 

Grease 

do 

None 

Greaae 


Remarks. 


The  journal  now  had  to  be  rotated  by  hand  until  the 
weight  reached  the  floor. 
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Testa  of  HeUla.  iwe. 


Stbkl  Bail  No.  22. 
Center  of  liead. 
Polished  in  relief. 
Ma^ified  85  diameters. 
8ee  lieport  1891,  pages  341, 424, 426,  for  transverse  and  tension  tests. 


Stbel  Kail  Ko.  l 
Xear  top  of  bead. 
Polisliod  in  relief. 
Hagnitied  80  diameters. 


Stsbl  Bail  Ko.  : 
Middle  of  web. 
Polished  in  relief. 
Magnified  65  diameters. 


Steel  Bail  UTo.  22. 
Middle  of  web. 
Etehed. 
Magniaed  83  diameters. 


Steel  Kail  So.  22. 
Fear  lower  snrfoce  of  base. 
Polished  ia  relief. 
Magnified  85  diameters. 


Steel  Kail  So.  22. 
!Near  outside  edge  of  base. 
Polished  in  relief. 
Magnified  85  diameters. 


Teala  ot  UeuJB,  1888. 


Steel  Km.  Ho.  24. 
Left  center  of  head. 
Magnified  83  diameterB. 
See  Report  1891,  pagea  346, 424, 426,  for  transverse  and  tension  tests. 


Steel  Bail  No.  24. 


Uiddle  of  veb,  near  bast 
Magnified  83  diameters. 


TMU0(HeUJa.l8Be. 


8TBBL  Kail  No.  36. 

Bight  loirer  middle  part  of  head. 

Hitgiiifled  85  diameters. 

See  Report  1891,  pages  S76, 424, 426,  for  transverse  and  tenBion  tests. 


Steel  Kail  No.  3 


Left  lower  middle  part  of  head. 
Haguifled  85  diameters. 


i 


Teau  of  Heudi,  isas. 


Steel  Bail  Xo.  36. 


Lower  middle  part  of  bead. 
Magnified  85  diameters. 


Stbel  Kail  Ifo.  36. 

Web,  iiear  rolled  surface. 

Magnified  85  diameters. 

See  Report  18^1,  pages  376, 424, 426,  for  transverse  and  teusion  tests. 


Stkbl  Hail  No,  . 
Center  of  veb. 
Ha^ifled  85  diameters. 


Stbbl  Rail  No.  36. 


Middle  of  web,  under  the  head. 
Magnified  85  diameters. 


1 


TtHM  at  HeUla.  lOM 


Steel  fob  Bbcsitbbs,  .30  Oalibbs  Bifles. 
Harks,  36  B. 
TeDBioD  test  No.  5795. 
Magnified  83  diameters. 


Steel  fob  Bkoeivebs,  .30  Oalibeb  Bifles. 
Marks,  36  R  F. 
Tension  t«st  Ko.  5796. 
Magnified  83  diameters. 


Tests  of  MeUla.  ]»8. 


Stskl  Foa  UkOEITBBB,  ^  UALIBSB  KlFLSS. 

Hu-kB,  37  B  F^ 
TenHion  test  No.  6085. 
Magnified  83  diameters. 


Stsel  fob  Kifle  Babbels,  .30  Caliber. 
Marks,  78. 

Tension  test  No.  5901. 
Magnified  83  diameters. 


Stxsl  pob  Uiflb  Babsels,  .30  Oaubkb. 

From  butt  of  finished  barrul. 
Marks,  78. 

Tension  t«st  ITo.  590o. 
Magnified  83  diameters. 


Bifle-Babbel  Stbbl,  .30  Oalibeb. 
Marks,  79. 
Magnified  83  diameters. 


1 


Tesu  of  Uetalii.  IMe. 


Stbki.  fos  Jacket,  3"^  B.  L.  Rifle, 


Tension  test  Xo.  5790: 
Magbifled  83  diameters. 


Gautibr  Steel.    1.09  per  cent  Oarbom. 
Magni^^  ^  diameters. 


TMU  Of  H^IaU.  1» 


Tube  of  5-ikoh  B.  L.  Eiplb. 

From  fragment  of  burst  gun. 

The  two  dark  lines  show  tlittrmal  cracks  peuetratiiig  the  walls  of  t)ie 
tube  from  the  surface  of  the  bore. 
Magnified  8^  diameters. 


CONCRETE  AND  MORTAR  TESTS. 


413 


v^. 


iTfo-yTtJCTvciZy  ^i7rtJ&7Ziyz.o7iiy. 


rxl 


J*rlS77t^. 


(Xetv^e^Z  Zet^^^ 
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COVCSETE  AHS  KORTAB  TESia 

Three  series  of  concrete  and  mortar  tests  are  here  presented:  A 
series  of  544  cubes  famished  by  the  State  of  New  York,  made  under 
the  direction  of  George  W.  Bafter,  G.  £.,  in  charge  of  the  Genesee 
Biver  storage  project;  a  series  of  S4  cinder  concrete  cubes  ftimished 
by  The  Eastern  Expanded  Metal  Company,  Mr.  Everett  Morse,  vice- 
president,  Boston,  and  95  cubes  and  prisms  made  at  the  Watertown 
ArsenaL 

The  cubes  irom  the  State  of  New  York  represent  the  several  brands 
of  Portland  cements  manufactured  in  that  State  in  the  year  1896. 

The  manufacturers'  names  and  brands  were  as  follows :  The  Wayland 
Portland  Gement  Gompany,  Genesee;  Thomas  Millem  &  Sons,  Way- 
land;  The  Glen  Falls  Portland  Gement  Gompany,  Iron  Glad;  The 
Empire  Portland  Gement  Gompany,  Empire;  The  Sand-Silica  Gement 
Gompany,  Ghampion;  also  the  Buffalo  Portland  and  the  Buffalo  nat- 
ural cements. 

The  stone  used  was  Portageville,  N.  Y.,  sandstone,  hand  broken  to 
pass  through  a  2iuch  ring. 

In  the  cinder  concretes  six  brands  of  cements  are  represented,  as 
follows:  Germania,  Oathedral,  Alpha,  Atlas,  Knickerbocker,  and 
Victor. 

The  cinder  used  was  described  as  being  in  the  condition  it  came  from 
the  furnace,  not  sifted,  only  the  larger  clinkers  having  been  broken, 
representing  material  as  used  commercially. 

The  arsenal  concretes  were  chiefly  made  with  Alpha  cement,  the 
other  brands  used  being  Egypt,  Star,  Standard,  and  Steel. 

Beferring  to  the  tests  on  the  concrete  from  the  State  of  New  York, 
Table  No.  1  shows  the  composition  and  treatment  of  the  concrete  and 
the  ages  of  the  several  cubes. 

Those  cubes  designated  with  a  plain  numeral  were  placed,  when 
taken  from  the  molds,  in  water  for  a  period  of  about  4  months,  after 
which  they  were  buried  in  sand  for  a  further  period  of  1  year,  1  month, 
and  10  days.  Then  they  were  taken  out  for  shipment  to  Watertown 
Arsenal. 

Those  bearing  the  letter  a  were  seasoned  in  a  cool  cellar  after  leav- 
ing the  molds;  those  with  the  letter  b  were  exx)osed  to  the  weather, 
while  those  with  the  letter  c  were  covered  with  burlap  and  wet  several 
times  a  day  for  a  period  of  about  3  months,  thereafter  being  exposed  to 
the  weather. 

After  the  above  mentioned  treatment  the  cubes  were  all  shipped  to 
the  Watertown  Arsenal,  where  they  remained  in  the  testing  room  until 
they  were  tested. 

Table  No.  2  states  the  consistency  of  the  mortar,  weights  x>er  cubic 
foot  of  the  concrete  when  tested,  dimensions  of  the  cubes,  the  load 
which  caused  the  first  crack  to  appear,  and  the  ultimate  strength  of 
the  material. 

In  regard  to  the  consistency  of  the  mortar  the  terms  dry,  plastic,  and 
excess  were  chosen  to  represent  mortars  containing  different  amounts 
of  water. 

Mr.  Bafter  says: 

*'In  the  dry  blocks  the  mortar  was,  generaUy  speakioff,  only  a  little  more  moist 
than  damp  earth.  Such  blocks  required  a  large  amount  oi  ramming  in  order  to  flnsh 
the  water  to  the  surface.  In  the  plastic  blocks  the  mortar  was  made  of  the  ordinary 
consistency  used  by  the  average  mason.  A  moderate  amount  of  ramming  brought 
the  water  to  the  surface  of  these  blocks.  In  the  excess  blocks  the  water  was  so 
far  in  excess  that  the  concrete  quaked  like  liyer  under  moderate  ramming.^' 
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Table  No.  3  shows  data  taken  from  the  details  of  those  test-s  in  which 
micrometer  observations  were  made  on  the  elastic  properties  of  the 
concretes.  The  moduli  of  elasticity  were  computed  for  three  diflferent 
ranges  of  stresses,  arbitrarily  selected,  and  with  the  permanent  sets 
given  for  corresponding  loads. 

In  this,  as  in  other  tests  of  concretes,  great  variations  in  the  values  of 
the  moduli  of  elasticity  are  found,  and  the  same  is  true  with  reference 
to  the  development  of  permanent  sets,  although  the  irregularities  of 
the  latter  are  generally  less  pronounced  than  those  of  the  former. 

Notwithstanding  these  irregularities,  which,  in  a  material  of  this 
kind,  are  to  be  expedited  in  some  degree,  there  is  evidence  presented 
that  to  the  stronger  mixtures  belong  higher  values  of  the  modulus  of 
elasticity,  while  certainly  the  sets  are  smaller  under  corresponding 
loads  in  the  stronger  mixture. 

In  individual  tests  smaller  values  of  the  modulus  of  elasticity  are 
displayed  as  the  loads  of  compression  advance. 

Table  Ko.  4  shows  the  elastic  properties  of  mortar. 

Table  No.  5,  compiled  from  No.  1,  shows  the  strength  of  concretes 
with  reference  to  the  composition  of  the  mortar  and  the  quantity  used, 
showing  decisively  the  loss  in  strength  of  the  concrete  as  the  leaner 
mixtures  of  mortar  are  used. 

These  results  are  again  shown  graphically  on  diagrams  Nos.  1  and  2. 

Diagram  No.  2  further  shows  the  strength  of  mortars  of  the  same 
composition  as  those  used  in  the  manufacture  of  the  concretes.  It 
will  be  observed  that  the  curves  of  strength  of  mortar  and  concrete 
converge  and  become  nearly  the  same  in  the  leaner  mixtures  here 
represented. 

Table  No.  6,  condensed  from  No.  5,  shows  the  mean  compressive 
strength  of  the  concrete  with  reference  to  the  quantity  of  mortar  used. 

Excepting  the  results  with  the  Oeuesee  cement,  it  does  not  appear 
that  any  material  difference  in  strength  is  found  between  the  concretes 
having  33  per  cent  of  mortar  in  terms  of  the  broken  stone  and  40  per 
cent  of  the  stone. 

Table  No.  10,  however,  should  be  considered  at  this  time.  This  table 
shows  the  mean  weight  of  the  two  concretes  of  different  percentages 
of  mortar  to  be  nearly  identical.  Since  the  mortar  weighs  less  per 
cubic  foot  than  the  stone,  it  follows  that  the  40  per  cent  mixture 
should  weigh  less  than  the  33  percent  mixture;  there  being  practically 
no  difference  leads  to  the  inference  that  the  mortar  in  the  latter  mix- 
ture was  insufficient  to  fill  the  voids  in  the  stone. 

Table  No.  7  shows  the  strength  of  the  concrete  with  reference  to  the 
consistency  of  the  mortar,  wherein  it  appears  that  the  ''dry"  mortar 
gave  the  greatest  strength,  the  'Aplastic"  next  in  order,  and  the  '^excess" 
mortar  the  least. 

Table  No.  8,  referring  to  the  treatment  of  the  concrete,  shows  the 
greatest  strength  displayed  by  the  blocks  which  were  immersed  in  water 
for  a  period  after  leaving  the  molds.  Next,  those  which  were  cov- 
ered with  wet  burlap,  then  the  specimens  which  seasoned  in  a  cool  cel- 
lar, and  the  least  strength  in  those  cubes  which  were  exposed  to  the 
weather  throughout  their  aging. 

Tables  Nos.  9  to  12  inclusive  refer  to  the  weights  of  the  concrete, 
wherein  it  is  shown  that  the  weight  diminishes  as  leaner  mixtures  are 
used.  With  the  Genesee  brand  of  cement  and  1  to  1  mortar  the  con- 
crete weighed  146.5  pounds  per  cubic  foot,  whereas  in  the  1  to  6  mortar 
the  mean  weight  was  139.5  pounds  per  cubic  foot. 
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The  resalts  in  Table  No.  10,  pertaining  to  the  inflnence  of  the  quantity 
of  mortar  used,  have  already  been  referred  to. 

Taking  from  Table  No.  10  the  mean  of  all  of  the  samples  represented, 
the  difference  in  the  weights  of  the  different  consistencies  of  mortar 
does  not  reach  1  pound  per  cubic  foot. 

Concerning  the  treatment  after  setting,  as  shown  in  Table  No.  12, 
the  specimens  which  were  kept  in  a  cool  cellar  weighed  the  least, 
while  among  the  other  groups  the  difference  in  weights  was  not  very 
pronounced. 

Tables  Nos.  13  to  18  inclusive  refer  to  the  mortar  tests  and  corre- 
spond with  Tables  Nos.  5  to  12  inclusive,  so  far  as  the  mortars  and 
concretes  admit  of  corresponding  tables. 

Table  No.  13  shows  the  loss  in  strength  as  the  mortar  is  made  of 
leaner  proportions. 

So  far  as  the  number  of  specimens  permit  of  taking  mean  results, 
Table  No.  14  shows  greatest  strength  for  the  '^dry"  mixed  mortar,  and 
lower  strength  as  more  water  was  successively  used. 

The  mortar  cubes  which  were  immersed  in  water  show  the  greatest 
strength,  as  exhibited  in  Table  No.  15,  while  among  the  other  cubes 
comparatively  unimportant  differences  exist. 

Table  No.  16  shows  the  reduction  in  weight  as  the  mixtures  are  made 
leaner. 

An  insufficient  number  of  specimens  appear  in  Table  No.  17  to  admit 
of  comparisons  being  made. 

The  mortar  cubes  stored  in  a  cool  cellar  weighed  less  than  the  other 
groups.  Necessarily  the  corresponding  groups  of  concrete  and  mortar 
cubes  behave  in  a  similar  manner  when  the  mortar  must  be  the  variable 
component  in  each  case. 

When  examining  the  elastic  properties  there  were  instances  in  which 
the  micrometer  indicated  an  apparent  lengthening  of  the  specimen  as 
the  loads  continued  to  advance,  a  result  attributed  to  local  influences, 
such  as  the  close  ]>roximity  of  one  end  of  the  micrometer  to  a  fragment 
of  stone  which  may  have  rotated  slightly  in  pla<ce. 

Again,  a  more  marked  change  in  the  direction  of  the  micrometer 
reading  occurred  while  rupture  was  in  progress,  by  reason  of  the 
pyramidal-shaped  iragments  detached  from  the  sides  of  the  cubes, 
which  recover  from  their  state  of  compression  when  detached  from  the 
central  parts  of  the  specimen. 

The  cinder  concretes  were  described  as  having  been  mixed  rather 
'        dry,  the  amount  of  water  ranging  from  10  to  12^  pounds  per  cubic  foot 
!(         of  concrete. 

jr  The  specimens  were  thoroughly  tamped  about  every  2  inches.    After 

having  been  removed  from  the  molds,  they  were  stored  in  the  air,  and 
during  the  early  stages  were  covered  with  burlap  and  sprinkled  with 
1^         water. 

^:  Table  No.  1  gives  the  general  data  of  the  tests. 

v-  Table  No.  2,  compiled  from  No.  1,  states  the  mean  compressive 

,1.         strength,  and  a  column  in  the  table  shows  the  gain  in  strength  by  the 
older  of  the  two  groups  of  cubes.    A  diagram  also  follows  which  shows 
the  gain  in  strength  due  both  to  composition  and  to  age. 
£,  The  older  group  of  cinder  concretes  showed  a  decided  loss  in  weight, 

^  Table  No.  3  having  been  prepared  to  show  the  extent  of  this  behavior. 
Q.  The  table  further  shows  the  reduction  in  weight  of  the  leaner  mixtures. 
^  Table  No.  4,  on  the  elastic  properties,  shows  the  moduli  of  elasticity 

and  permanent  sets,  higher  values  appearing  in  the  former  property  as 
richer  mixtures  are  reached. 
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The  arsenal  concretes  were  made  for  the  most  part  of  a  1 : 1 : 3  mix- 
tare,  using  Alpha  cement,  bank  sand,  and  x>ebbles  from  the  arsenal 
grounds  and  broken  trap  rock  from  a  qaarry  at  Waltham,  Mass. 

Gabes  of  different  ages  from  7  days  to  73  days  are  represented. 

The  trap  rock  was  rescreened  into  a  larger  namber  of  sizes  than 
commercially  frimished. 

In  the  statement  of  sizes  the  diameter  of  the  larger  of  two  screens  is 
given,  the  one  through  which  all  the  stone  passed;  the  screen  of  the 
next  smaller  diameter  intercepted  all  of  that  size;  thus,  f ''  stone  means 
that  which  has  passed  through  a  f ''  screen  and  was  intercepted  by  a  \'' 
screen. 

All  of  the  arsenal  specimens  were  examined  for  elastic  properties. 

The  general  results  with  the  12-inch  cubes  are  given  in  Tables  Nos. 
1  and  2,  the  elastic  properties  in  Tables  Nos.  3  and  4. 

Summarized  Table  No.  5  was  prepared  for  the  more  convenient 
examination  of  the  results  with  reference  to  the  influence  of  size  of 
broken  stone  in  the  strength  of  the  concrete  and  for  comparing  con- 
cretes made  of  one  sized  stone,  those  of  mixed  sizes,  and  the  relative 
strength  of  broken  stone  and  pebble  concrete. 

Table  No.  6  shows  the  weights  and  volumes  of  the  ingredients  used 
and  the  quantity  of  concrete  produced,  together  with  the  weight  per 
cubic  foot  of  the  specimens  taken  at  the  time  of  testing.  The  original 
mixture  not  being  sufficient  to  make  four  cubes,  the  number  generally 
made,  a  sufficient  quantity  of  the  same  composition  and  consistency 
was  made  to  supply  the  deficiency  and  used  in  the  fourth  specimen  of 
each  kind.  The  ingredients  were  tamped  when  the  above  determina- 
tions were  made. 

Table  No.  7  refers  to  the  weights  and  volumes  of  the  mortars. 

Table  No.  8  shows  the  voids  in  the  trap  rock,  sand,  and  gravel. 

The  details  and  tabulations  of  cement  and  mortar  prisms  follow  the 
results  of  the  12-inch  cubes. 

Note. — The  original  data  on  the  composition  of  the  concretes  from 
the  State  of  New  York  stated  the  proportions  of  the  dry  ingredients, 
sand  and  cement,  used  in  making  the  mortar,  and  the  quantity  of 
mortar  used  in  the  concrete  in  terms  of  the  broken  stone. 

Subsequently  Mr.  Bafter  supplied  figures  showing  the  composition 
with  reference  to  the  dry  ingredients,  which  figures  are  used  in  certain 
of  the  tables  of  this  report,  the  arrangement  of  the  results,  however, 
is  with  reference  to  the  volume  of  the  mortar  used  and  its  consistency. 
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No.  9660. 

Marks,  7. 

Composition:  Genesee  cement,  1;  sand,  1;  broken  stone,  4.7i. 

Consistency  of  mortar,  dry. 

Age,  1  year  9  months  5  days. 

Bet  in  mold  23  hours,  in  water  4  months  17  days;  buried  in  sand 

1  year  1  month  10  days,  in  air  3  months  7  days. 
Weight  per  cubic  foot,  147.16  pounds. 
Sectional  area,  144.24  square  inches. 
Oauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Peraaiiare 
inca. 

Compres- 
aioD. 

Set. 

Povndt. 

PowidM. 

Inch. 

Inch, 

14,424 

100 

0. 

0. 

Initial  load. 

28,848 

200 

.0001 

0. 

43,272 

300 

.0003 

0. 

67,096 

400 

.0005 

0. 

86,544 

600 

.0009 

.0002 

E  =  3, 571. 000. 

115,392 

800 

.0015 

.CH)03 

144,240 

1,000 

.0021 

.0005 

jE  =  2,812,000. 

173,068 

1,200 

.0028 

.0007 

201, 936 

1,400 

.0036 

.0000 

E— 1.667.000. 

230,784 

l,60i) 

.0044 

.0012 

► 

259,632 

1,800 

.0054 

.0016 

288,480 

2,000 

.0066 

.0020 

317, 328 

2,200 

.0080 

.0024 

346, 176 

2,400 

.0005 

.0033 

375,024 

2,600 

.0111 

.0039 

403,872 

2,800 

.0135 

.0056 

432,720 

3,000 

.  0149 

.0062 

461,568 

3,200 

.0175 

.0076 

First  orack. 

490,416 

8,400 

.0197 

.0088 

619.264 

3,600 

.0230 

.0107 

548,112 

8,800 

.0256 

.0123 

576,960 

4,000 

.0289 

.0141 

672,000 

4,659 

Ultimate  strength. 
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No.  9651. 

Marks,  7a. 

Oomposition :  Genesee  cement^  1;  sand,  1;  broken  stone,  4.71. 

Consistency  of  mortar,  dry. 

Age,  1  year  6  months  25  days. 

Set  in  mold  23  hoars,  in  cool  cellar  1  year  5  months  28  days,  in  air 

27  days. 
Weight  per  cubic  foot,  145.05  x>onnds. 
Sectional  area,  145.05  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  lengtli. 

Kemarka. 

TotaL 

Per  HQuare 
Id  on. 

Oomprea- 
aion. 

Set 

14,888 
28,776 
48,164 
67, 652 
71,040 
86,828 
100,716 
116,104 
129,492 
148,880 
158,268 
172,656 
187,044 
201,432 
216,820 
230,208 
244.596 
250,000 
258,984 
273,872 
287.760 
802,148 
816,536 
830,924 
845,812 
859,700 
874,088 
888.476 
402,864 
417,262 
481,640 
688,400 

Pomndi. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,800 

1,400 

1,500 

1,600 

1,700 

0. 

.0005 
.0009 
.0012 
.0017 
.0022 
.0028 
.0035 
.0048 
.0050 
.0059 
.0069 
.0079 
.0089 
.0102 
.0114 
.0127 

Inch, 
0. 

.0001 
.0002 
.0004 
.0006 
.0008 
.0010 
.0012 
.0015 
.0019 
.0022 
.0027 
.0033 
.0038 
.0045 
.0052 
.0060 

Tnltialload. 

B=1,780,OOOL 
E=l,462,000l 

First  ondc 

1,800 
1,900 
2,000 
2,100 
2,200 
2,800 
2.400 
2.500 
2.600 
2,700 
2,800 
2,900 
8,000 
4,065 

.0141 
.0153 
.0168 
.0179 
.0198 
.0206 
.0216 
.0230 
.0241 
.0252 
.0268 
.0281 
.0294 

.0071 
.0080 
.0089 
.0097 
.0107 
.0116 
.0126 
.0184 
.0142 
.0161 
.0161 
.0171 
.0180 
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No.  9654. 

Marks,  12. 

GompoBition :  Oenesee  cement,  1;  sand,  1;  broken  stone,  5.25. 

Consistency  of  mortar,  plastic. 

Age,  1  year  9  months  14  days. 

Set  in  mold  23  hoars,  in  water  4  months  15  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  19  days. 
Weight  per  cubic  foot,  147.54  pounds. 
Sectional  area,  144.12  square  inches. 
Oauged  length,  b". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

PerBontfe 
inon. 

Compres* 
sion. 

Set. 

Pcundt. 

Poundt, 

Inch. 

Inch, 

14,412 

100 

0. 

0. 

Initial  load. 

28,824 

200 

.0001 

0. 

43,236 

300 

.0003 

0. 

57,648 

400 

.0(KM 

0. 

86,472 

600 

.0012 

.0001 

E= 2,273,000. 

115,296 

800 

.0019 

.0004 

144,120 

1,000 

.0027 

.0006 

E =2, 143,000. 

172,044 

1,200 

.0036 

.0009 

2U1,768 

1,400 

.0046 

.0013 

230,502 

1,600 

.0057 

.0016 

'E  =  1,429.000. 

259,416 

1,800 

.0073 

.0024 

288,240 

2,000 

.0089 

.0033 

317,064 

2,200 

.0107 

.0042 

345.888 

2,400 

.0129 

.0058 

374,712 

2,600 

.0147 

.0009 

403,536 

2,800 

.0164 

.0079 

430,000 

First  craek. 

432,360 

3.6oo" 

.6170" 

.ooss" 

461,184 

8,200 

.0178 

.0090 

490,008 

3,400 

.0194 

.0097 

518,832 

3,600 

.0218 

.0103 

547,666 

8,800 

.0252 

.0083 

Ultimate  sirengtii. 
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No.  9658. 

Marks,  16. 

Composition:  Genesee  cement,  1;  sand,  1;  broken  stone,  4.98. 

Gousistency  of  mortar,  excess. 

Age,  1  year  9  months  14  days. 

Set  in  mold  56  hours,  in  water  4  months  12  days;  bnried  in  sand  1 

year  1  month  1  day,  in  air  3  months  21  days. 
Weight  per  cubic  foot,  148.40  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

BemarkB. 

Total. 

Per  square 
Incn. 

Compres- 
siou. 

Set. 

Pounds. 

Pounds, 

Ineh. 

Inch. 

14, 436 

100 

0. 

0. 

Initial  load. 

28,872 

200 

.0002 

0. 

43,308 

300 

.0005 

.0000 

57, 741 

400 

.0008 

.0001 

86,616 

600 

.0015 

.0003 

E =2,083,000. 

115, 488 

800 

.0022 

.0007 

144,  H60 

1,000 

.0033 

.0011 

jE— 2,045,000. 

173, 232 

1,200 

.0046 

.0017 

202,104 

1,400 

.0061 

.0023 

Ie=1,163,000. 

230,976 

1,600 

.0081 

.0033 

> 

250.818 

1,800 

.0098 

.0043 

288,720 

2,000 

.0120 

.0055 

317, 592 

2,200 

.0142 

.0068 

yirat  crack. 

346,464 

2.400 

.0160 

.0082 

375, 336 

2,600 

.0192 

.0097 

404,208 

2,800 

.0219 

.0113 

433, 08U 

3,000 

.0246 

.0130 

461, 952 

3,200 

.0277 

.0151 

400,824 

3,400 

.0318 

.0177 

519, 696 

3,600 

.0479 

.0225 

548,100 

8,797 

.0452 

Ultimate  strength. 
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Ko.  9662. 

Marks,  1. 

Composition: 'Genesee  cement,  1;  sand,  2;  broken  stone,  7.14. 

Consistency  of  mortar,  dry. 

Age,  1  year  9  months  25  days. 

Set  in  mold  65  hoars,  in  water  4  months  19  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  24  days. 
Weight  per  cubic  foot,  140.73  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5^^ 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds, 

14,460 

28,920 

43,380 

57.840 

86.760 

115,680 

144,600 

173,  520 

202,440 

231,360 

260,280 

289.200 

318, 120 

347. 040 

375,960 

404,880 

433,800 

462,720 

491,640 

520,560 

532,100 

Pounds. 

100 

300 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1.800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

8,200 

3,400 

8,600 

3,080 

Inch, 

0. 

.0001 
.0002 
.0004 
.0008 
.0012 
.0015 
.0020 
.0025 
.0031 
.0037 
.0046 
.0053 
.0061 
.0071 
.0082 
.0092 
.0105 
.0120 
.0121 

Ineh, 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0004 
.0005 
.0007 
.0009 
.0011 
.0014 
.0016 
.0020 
.0024 
.0030 
.0034 
.0042 
.0053 
.0063 

IniUal  load. 

E  =  3,571,000. 
E      4,091,000. 
E   -2,500,000. 

First  craok. 

Ultimate  strength. 
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No.  9666. 

Marks,  17. 

Composition:  Genesee  cement,  1;  sand,  2;  broken  stone,  6.62. 

Consistency  of  mortar,  excess. 

Age,  1  year  9  months  15  days. 

Set  in  mold  52  hours,  in  water  4  months  12  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  23  days. 
Weight  per  cubic  foot,  145.30  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5". 


Applied  loadB. 

Jik  gauged  length. 

Bemarka. 

Total. 

Per  Boaare 
inch. 

Compree- 
sion. 

Set. 

Poundt. 

14,460 

28,920 

43.380 

57,840 

86,760 

115, 680 

144,600 

173, 520 

202,440 

231,360 

260,280 

289.200 

818, 120 

347,040 

375,960 

419,600 

Pound*. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,902 

Jneh, 

0. 

.0015 
.0036 
.0057 
.0088 
.0119 
.0150 
.0181 
.0220 
.0254 
.0295 
.0343 
.0390 
.0495 
.0679 

Inch, 

0. 

.0012 
.0031 
.0047 
.0073 
.0095 
.0118 
.0143 
.0172 
.0199 
.0232 
.0270 
.0311 
.0395 
.0455 

Tnltial  load. 

B  =  1,667,000. 
E  =  1,406,000. 

First  crack. 
UlUmato  strength. 
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Ko.  9670. 

MarkB,  8. 

Composition:  Genesee  cementy  1;  sand,  3;  broken  stone,  8.93. 

Consistency  of  mortar,  dry. 

Age,  1  year  8  months  7  days. 

Set  in  mold  40  hoars,  in  water  4  months  16  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  2  months  10  days. 
Weight  per  cnbic  foot,  144.16  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5^'. 


Applied  loads. 

In  gMiged  length. 

Total. 

Pemqiuure 
Inoh. 

Gompree- 
sion. 

• 

Set 

Paundt, 

14,412 

28,824 

48,236 

67,648 

86,472 

115,296 

144,120 

172,944 

201,768 

230,592 

259,416 

288,240 

28,824 

67,648 

86,472 

115,296 

144,120 

172,944 

201.768 

230,692 

259,416 

280,699 

201,768 

172,9a 

144,120 

115,296 

86,472 

67,648 

28,824 

810,000 

817,064 

846,888 

874,712 

406,686 

482,860 

474,000 

Potiiub. 

100 

200 

800 

400 

600 

800 

1.000 

1,200 

1,400 

1,600 

1,800 

2,000 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

1,600 

1,400 

1,200 

1,000 

800 

600 

400 

200 

0. 

.0001 
.0002 
.0004 
.0009 
.0015 
.0022 
.0031 
.0039 
.0052 
.0067 
.0090 
.0033 
.0040 
.0048 
.0057 
.0063 
.0070 
.0076 
.0081 
.0087 
.0084 
.0081 
.0077 
.0075 
.0069 
.0063 
.0065 
.0042 

IneK 

0. 

0. 

0. 

.0001 
.0001 
.0003 
.0006 
.0007 
.0010 
.0014 
.0019 
.0031 

Initial  load. 

E  =  3,126,000. 

E  =  2,647,000. 

Ie =1,190,000. 

First  craok. 
Ultimate  strength. 

.0036 

2,200 
2,400 
2.600 
2,800 
8,000 
8,280 

.0112 
.0130 
.0154 
.0184 
.0216 

.0045 
.0056 
.0071 
.0086 
.0106 
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Ko.  9674. 
Marks,  2. 

Oom position :  Genesee  cement,  1;  sand,  3;  broken  stone,  9.80. 
Consistency  of  mortar,  plastic. 
Age,  1  year  9  months  19  days. 
Set  in  mold  63  hours,  in  water  4  months  19  days;  bnried  in  sand  1 

year  1  month  10  days,  in  air  3  months  18  days. 
Weight  per  cable  foo^  143.89  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5^^ 


Applied  loads. 

In  ganged  length. 

Eemarks. 

ToUl. 

Per  aaDare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14. 412 

28,824 

43,236 

57,648 

86,472 

115, 296 

144, 120 

172,944 

201,768 

230,592 

259, 416 

288.240 

317,064 

815,888 

374,  712 

40H,  5'i6 

435,500 

Pounds. 

100 

200 

800 

4410 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,022 

Inch. 

0. 

.0007 
.0020 
.0035 
.0063 
.0095 
.0124 
.0161 
.0197 
.0232 
.0278 
.0307 
.0352 
.0395 
.0468 
.0546 

Inch. 

0. 

.0004 
.0013 
.0025 
.0046 
.0069 
.0004 
.0120 
.0147 
.0175 
.0206 
.0229 
.0260 
.0308 
.0341 
.0398 

Initial  load. 

E  — 1,471,000. 
E  =  I,5<J0,000. 
First  crack. 

Ultiniate  strength. 
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No.  9678. 
Marks,  13. 

Composition:  Genesee  cement,  1;  sand,  3;  broken  stone,  10.14. 
Oonsistency  of  mortar,  plastic. 
Age,  1  year  9  months  12  days. 
Set  in  mold  45  hours,  in  water  4  months  14  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  17  days. 
Weight  per  cubic  foot,  144.08  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5'\ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Persanare 
inon. 

Compres- 
sion. 

Set. 

Pounds. 

14, 412 

28,824 

43,236 

67,648 

86,472 

115,296 

144,120 

172,944 

201,768 

230,502 

250,000 

259, 416 

288,240 

317,064 

345, 888 

374, 712 

386,300  - 

Pounds. 

100 

200 

300 

400 

000 

800 

1,000 

1,200 

1,400 

1,600 

Inch. 

0. 

.0004 
.0008 
.0013 
.0025 
.0040 
.0057 
.0078 
.0100 
.0125 

Inch. 

0. 

.0001 
.0004 
.0006 
.0014 
.0022 
.0036 
.0050 
.0066 
.0083 

Initial  load. 

E  =  2,273,000. 
E= 2, 143,000. 

First  crack, 
rilirnato  strength. 

1,800 
2,000 
2,200 
2,400 
2,600 
2,680 

.0148 
.0173 
.0109 
.0220 
.0261 

.  ims 

.0114 

.0132 

.0145 

•     .0098 
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No.  9682. 
Marks,  18. 

Composition:  Genesee  cement,  1;  sand,  3;  broken  stone,  9.78. 
Consistency  of  mortar,  excess. 
Age,  1  year  9  months  22  days. 
Set  in  mold  63  hoars,  in  water  4  months  11  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  3  months  29  days. 
Weight  per  cubic  foot,  143.61  ponnds. 
Sectional  area,  145.56  sqaare  inches. 
Gauged  length,  5^'. 


Applied  loads. 

In  ganged  length. 

Keiuarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounda. 

Inch, 

Inch. 

14,556 

100 

0. 

0. 

Initial  load. 

29,112 

200 

.0028 

.0025 

43.668 

300 

.0045 

.0039 

58,224 

400 

.0058 

.0050 

87,836 

600 

.0084 

.0068 

E  =  1,502,000. 

116,448 

800 

.0105 

.0084 

145,560 

1,000 

.0126 

.0098 

E  =  1,607,000. 

174,672 

1,200 

.0148 

.0112 

203,784 

1,400 

.0174 

.0130 

232, 896 

1,600 

.0202 

.0148 

First  crack. 

202, 008 

1,800 

.0175 

.0113 

\ 

291.120 

2,000 

.0197 

.0117 

>Cracks  developed  in  vicinity  of  the  micrometer. 

320, 232 

2,200 

.0217 

.0095 

J 

397,100 

2,728 

Ultimate  strength. 

Ko.  9686. 
Marks,  9. 

Composition:  Genesee  cement,  1;  sand,  4;  broken  stone,  12.19. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  6  days. 
Set  in  mold  28  hours,  in  water  4  months  16  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  2  months  10  days. 
Weight  per  cubic  foot,  142.43  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Persqnare 
incD. 

Compres- 
sion. 

Set. 

Powida, 

14,413 

28,824 

43,236 

67,648 

86,472 

115,296 

144,120 

172,944 

201,768 

230,000 

230,502 

259,416 

288,240 

317, 064 

810,900 

Potmdf. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

Intih. 

0. 
.0003 
.0009 
.0014 
.0031 
.0050 
.0078 
.0106 
.0133 

Tnth, 

0. 

.0001 
.0003 
.0007 
.0015 
.0026 
.0044 
.0064 
.0083 

Initial  load. 

E  =  1,562,000. 
E= 1,824,000. 

First  oradk. 
Ultimate  strength. 

1,600 
1,800 
2,000 
2,200 
2,220 

.0165 
.0196 
.0239 
.0278 

.0105 
.0123 
.0149 
.0164 
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No.  9690. 

Marks,  14. 

Oomposition :  Oenesee  cement,  1;  saDd,  4;  broken  stone,  12.86. 

Oousistency  of  mortar,  plastic. 

Age,  1  year  9  months  10  days. 

Set  in  mold  79  hoiirs^  in  water  4  months  12  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  3  months  16  days. 
Weight  per  cnbio  foot,  141.97  pounds. 
Sectional  area,  144.72  sqaare  inches. 
Ganged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

TotaL 

Peraqaara 
inon. 

Comprea- 
aion. 

Set 

Poundt. 

14,473 

28,944 

48,416 

'    57,888 

86,832 

115,776 

144,730 

173,664 

202,608 

806,800 

Pound9. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

3,120 

Inch. 

0. 

.0043 
.0070 
.0113 
.0160 
.0201 
.0280 
.0261 
.0290 

Inch, 

0. 

.0038 
.0070 
.0097 
.0187 
.0173 
.0101 
.0215 
.0286 

Inituaioad. 

Bs=l,067,000. 

B=sl,164,000. 
First  craok. 

TJltimste  atrengtb. 

No.  9694. 
Marks,  3. 

Oomposition:  Oenesee  cement,  1;  sand,  4;  broken  stone,  11.62. 
Consistency  of  mortar,  excess. 
Age,  1  year  9  months  1  day. 
Set  in  mold  47  hours,  in  water  4  months  19  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  1  day. 
Weight  per  cubic  foot,  142.69  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5". 


Applied  losda. 

In  ganged  length. 

TM^ 

Peraqoare 
inon. 

Compres- 
sion. 

Set. 

PtwndM, 

14,460 

38,020 

48,880 

67,840 

73,800 

86,760 

101,220 

115,680 

180,140 

144,600 

159,060 

173,520 

187,980 

202,440 

216,900 

281,360 

245,820 

260,280 

274, 740 

289,200 

803,660 

818, 120 

832,580 

370,800 

Pmmdt. 
100 
800 
800 

400 
600 
600 

700 
800 
900 
1,000 
1,100 
1,200 
1,300 
1,400 
1,500 
1,600 
1,700 
1,800 
1,900 
2,000 
2,100 
2,200 
2.300 

a.6«4 

Inch, 

0. 

.0002 
.0007 
.0012 
.0018 
.0025 
.0032 
.0039 
.0046 
.0055 
.0065 
.0076 
.0086 
.0098 
.0106 
.0119 
.0131 
.0141 
.0158 
.0178 
.0187 
.0184 
.0165 

Inch. 

0. 

0. 

.0001 
.0003 
.0006 
.0009 
.0013 
.0017 
.0022 
.0028 
.0U36 
.0042 
.0049 
.0057 
.0063 
.0073 
.0080 
.0086 
.0099 
.0109 
.0118 
.0116 
.0094 

Initial  load. 

• 

B  =  1,562.0001 
B— 1,667,0001 

Firat  crack. 

ISarfaoe  of  cube  eenerally  cracked.     Loeal 
J    effects  influenced  the  mioronieter. 

Ultimate  strength. 
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No.  9698. 
Marks,  10. 

Composition:  Genesee  cement,  1;  sand,  5;  broken  stone,  14.70. 
Oousistency  of  mortar,  dry. 
Age,  1  year  8  months  3  days. 
Set  in  mold  23  hours,  in  water  4  months  16  daysf  buried  in  sand  1 

year  1  month  10  days,  in  air  2  months  7  days. 
Weight  per  cubic  foot,  139.35  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

^  gauged  length. 

Bemarks. 

Total 

Per  saiiare 
locii. 

Compres- 
sion. 

Set. 

Poundt. 

14,424 

28,848 

43, 272 

57,696 

72,120 

86,644 

100,968 

115,392 

129,816 

144,240 

158,664 

163,000 

173,088 

187, 612 

201, 936 

216, 360 

2:^0,784 

253,800 

Poundi. 
100 
200 
800 
400 
600 
600 
700 
800 
900 
1,000 
1,100 

Inch. 

0. 

.0007 
.0015 
.0030 
.0041 
.0061 
.0081 
.0101 
.0120 
.0145 
.0172 

Inch. 

0. 

.0004 
.0010 
.0021 
.0029 
.0043 
.0059 
.0074 
.0091 
.0108 
.0130 

Initialload. 

< 

B= 1,389,000. 

£=l,216,00a 
First  oraek. 

Ultimate  strength. 

1,200 
1,300 
1«400 
1,500 
1,600 
1,760 

.0205 
.0237 
.0260 
.0314 
.0304 

.0155 
.0178 
.0205 
.0238 
.0279 

Ko.  9699. 
Marks,  10a. 

Composition:  Genesee  cement,  1;  sand,  5;  broken  stone,  14.70. 
Consistency  of  mortar,  dry. 
Age,  1  year  6  months  21  days. 
Set  in  mold  23  hours,  in  cool  cellar  1  year  5  months  2Q  days,  in  air 

25  days. 
Weight  per  cubic  foot,  139.23  pounds. 
iSectional  area,  143.64  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Semarks. 

Total. 

Persanare 
Inch. 

Compres- 
sion. 

Set. 

Pounda. 

14,864 

28,728 

48,092 

57,456 

71,820 

86,184 

100,548 

114, 912 

129, 276 

143,640 

158,004 

172,368 

186, 732 

200,000 

201,096 

215. 460 

229, 824 

254,900 

Pound*. 

100 

300 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

Inch, 

0. 

.0008 
.0014 
.0020 
.0038 
.0054 
.0068 
.0085 
.0103 
.0117 
.0135 
.0156 
.0173 

Inch. 

0. 

.0004 
.0010 
.0016 
.0024 
.0034 
.0043 
.0056 
.0071 
.0079 
.0091 
.0105 
.0116 

Tnitialload. 

B=l,250,00a 
E=l,184,00Ql 
First  craok. 
Ultimate  strength. 

1,400 
1,500 
1,600 
1,775 

.0191 
.0203 
.0211 

.0129 
.0135 
.0136 
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Ko.  9702. 

Marks,  15. 

Composition:  Genesee  cement,  1;  sand,  5;  broken  stone,  15. 

Consistency  of  mortar,  plastic. 

Age,  1  year  9  months  3  days. 

Set  in  mold  74  hours,  in  water  4  months  12  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  3  months  9  days. 
Weight  per  cable  foot,  142.12  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Bomarks. 

Total. 

Per  square 

iDCll. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Ineh. 

Ineh. 

14,448 

100 

0. 

0. 

Initial  load. 

28,896 

200 

.0012 

.0009 

43,344 

800 

.0026 

.0019 

57,  792 

400 

.0037 

.0027 

72,240 

500 

.0048 

.0035 

86,688 

600 

.0059 

.0042 

E=l,471,000. 

101, 136 

700 

.0071 

.0051 

115, 584 

800 

.0082 

.0059 

130,032 

900 

.0096 

.0069 

144,480 

1,000 

.0108 

.0078 

E— 1,500,000. 

158,928 

1,100 

.0122 

.0088 

173, 376 

1,200 

.0136 

.  0097 

187, 824 

1,300 

.0151 

.0108 

First  orack. 

202,272 

1,400 

.0171 

.0121 

216, 720 

1,500 

.0187 

.0134 

231, 168 

1,600 

.0209 

.0147 

245, 616 

1,700 

.0232 

.0165 

260,064 

1, 800 

.  0258 

.0182 

274,  512 

1.900 

.  0287 

.0210 

287, 700 

1,991 

Ultimate  strength. 

No.  9706. 

Marks,  11. 

Composition:  Genesee  cement,  1;  sand,  6;  broken  stone,  16.06. 

Consisteucy  of  mortar,  dry. 

Age,  1  year  9  months  13  days. 

Set  in  mold  29  hours,  in  water  4  months  15  days;  buried  in  sand  1 

year  1  month  10  days,  in  air,  3  months  IS  days. 
Weight  per  cubic  foot,  139.24  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  6''. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Bemarks. 

Pormdt. 

14, 436 

28,872 

43,308 

67, 7U 

86,616 

115. 488 

142,000 

144, 360 

173, 232 

197,100 

Pounds. 
100 
200 
300 
400 
600 
800 

Ineh. 

0. 

.0011 
.0031 
.0052 
.0101 
.0170 

Ineh. 

0. 
.0007 
.0021 
.0038 
.0081 
.0135 

Initial  load. 

E  =  1,087,000. 
First  crack. 

1,000 
1,200 
1,365 

.0249 
.0349 

.0204 
.0281 

Ultimate  strength. 
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ISo.  9710. 

Marks,  25. 

Composition:  Genesee  cement,  1;  sand,  1;  broken  stone,  4.16. 

Consistency  of  mortar,  excess. 

Age,  1  year  9  months  10  days. 

Set  in  mold  40  hoars,  in  water  4  months  8  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  3  months  21  days. 
Weight  per  cnbio  foot,  146.45  pounds. 
Sectional  area,  146.40  square  inches. 
Ganged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  sqoare 
incn. 

Comprea- 
sion. 

Set. 

Pounds, 

14,640 

29,280 

43,920 

58,560 

87,840 

117, 120 

146,400 

175. 680 

204,960 

284,240 

263,520 

292,800 

322,080 

351,360 

380,640 

401,000 

409,920 

439.200 

468,480 

539,400 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

Inch. 

0. 

.0001 
.0004 
.0007 
.0015 
.0023 
.0033 
.0046 
.0062 
.0085 
.0103 
.0128 
.0152 
.0178 
.0201 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0005 
.0008 
.0013 
.0021 
.0035 
.0044 
.0060 
.0073 
.0088 
.0102 

Initial  load. 

E= 1,786,000. 
E— 1,800,609. 
,B=  1,163,000. 

Firat  crack. 
Ultimate  strength. 

2,800 
3,000 
8,200 
3,684 

.0227 
.0254 
.0284 

.0120 
.0135 
.0152 
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No.  9711. 

Marks,  25a. 

Gompositioii :  Genesee  cement,  1;  sand,  1;  broken  stone,  4.1G. 

Consistency  of  mortar,  excess. 

^^^9  ^  y^Ai*  6  months  16  days. 

Set  in  mold  40  hours,  in  cool  cellar  1  year  5  months  17  days^  in 

air  28  days. 
Weight  per  cubic  foot,  143.46  pounds. 
Sectional  area,  143.76  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

1 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

P0UJld4. 

Pound*. 

Inch. 

Inch. 

14,376 

100 

0. 

0. 

Initial  load. 

28,752 

200 

.0005 

.0001 

48,128 

800 

.0010 

.0003 

57,504 

400 

.0015 

.0006 

71. 880 

600 

.0021 

.0009 

86,250 

600 

.0029 

.0012 

£=1,471,000. 

100,682 

700 

.0038 

.0015 

115.003 

800 

.0047 

.0020 

129,384 

000 

.0059 

.0028 

143,760 

1,000 

.0071 

*  .0034 

E  =  1,216,000. 

158, 186 

1,100 

.0086 

.0042 

172, 512 

1,200 

.0100 

.0051 

186,888 

1,300 

.0120 

.0065 

200,000 

First  orack. 

201, 264 

i.'ioo" 

."oisi" 

.'6077" 

^  4iA  ^  W  ^F*  ^■*#«»* 

215,640 

1,500 

.0155 

.0089 

• 

230, 016 

1,600 

.0179 

.0105 

244,392 

1,700 

.0199 

.0118 

i 

258,768 

1,800 

.0219 

.0133 

1 

273, 144 

1,900 

.0242 

.0160 

1 

287,520 

2,000 

.0263 

.0165 

301,896 

2,100 

.0285 

.0188 

1 

316,272 

2,200 

.0311 

.0211 

427,800 

2,976 

Ultimate  strength. 
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No.  9714. 

Marks,  4. 

Composition:  Genesee  cement,  1;  sand,  2;  broken  stone,  6.17. 

Consistency  of  mortar,  dry. 

Age,  1  year  9  months  3  days. 

Set  in  mold  29  hours,  in  water  4  months  18  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  5  days. 
Weight  per  cubic  foot,  144.14  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  sqnare 
inoJli. 

Compres* 
sion. 

Set 

PmmdM. 

14,412 

28,824 

43,236 

57,648 

86,472 

115,296 

144,120 

172,944 

201.768 

230,592 

259. 416 

288,240 

317,064 

345,888 

374, 712 

iO'A,  536 

432,360 

461, 184 

490,008 

516,200 

Pounds, 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2.600 

2,800 

3,000 

8,200 

8,400 

8.676 

Inch. 

0. 

.0002 
.0006 
.0008 
.0014 
.0022 
.0030 
.0040 
.0061 
.0063 
.0077 
.0094 
.0110 
.0130 
.0153 
.0172 
.0189 
.0216 
.0260 

Inch. 

0. 

0. 

0. 

.0001 
.0002 
.0006 
.0008 
.0012 
.0017 
.0022 
.0028 
.0037 
.0046 
.0060 
.0077 
.0086 
.0099 
.0118 
.0144 

Initial  load. 

E=2,083,000. 
E=2,405,00a 
E=r  1,429,000. 

First  craok. 
intimate  strength. 
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No.  9718. 

Marks,  19, 

Oomposition:  Genosee  cement,  1;  sand,  2;  broken  stone,  6.43. 

Consistency  of  mortar,  dry. 

Age,  1  year  9  months  5  days. 

Set  in  mold  55  hours,  in  water  4  months  10  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  14  days. 
Weight  per  cabic  foot,  142.62  pounds. 
Sectional  area,  144.12  square  inches. 
Oanged  length,  5'^ 


Applied  loads. 

In  ganged  Jength. 

• 

Kemarks. 

TotaL 

Per  sqiuire 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,412 

28,824 

48,236 

57,648 

86,472 

115, 296 

144, 120 

172,044 

201.768 

230,502 

259,416 

288,240 

317,064 

835,888 

874,712 

403. 536 

432,360 

486,000 

Poundt. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

8,872 

Inch, 

0. 

.0002 
.0006 
.0010 
.0018 
.0028 
.0030 
.0062 
.0066 
.0083 
.0101 
.0124 
.0144 
.0171 
.0202 
.0241 
.0295 

Inch. 

0. 

0. 

.0001 
.0002 
.0006 
.0010 
.0014 
.0021 
.0028 
.0036 
.0045 
.0060 
.0074 
.0088 
.0110 
.0138 
.0178 

Initial  load. 

B=l,923,000. 
E— 1,800.000. 
E=  1,282,000. 

First  craclc. 
Ulimate  strength. 

CONCRETE  CUBES. 


437 


Ko.  9722. 

Marks,  22. 

Oomposition :  Genesee  cement,  1;  sand,  2;  broken  stone,  6.62. 

Gonsistency  of  mortar,  plastic. 

Age,  1  year  9  mouths  9  days. 

Set  in  mold  39  hours,  in  water  4  months  9  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  19  days. 
Weight  per  cubic  foot,  144.57  pounds. 
Sectional  area,  145.08  square  inches. 
Gauged  length,  5^', 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  squire 
Inen. 

Compres- 
sion. 

Set. 

Potitub. 

14.608 

29,016 

48,624 

68,082 

87,048 

116,064 

146,080 

174,096 

203,112 

232.128 

261,144 

290,160 

819, 176 

848,192 

375,000 

877,208 

406,224 

485,240 

464,256 

498,272 

Pwmdt, 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

0. 

0. 

.0002 
.0004 
.0009 
.0014 
.0022 
.0030 
.0040 
.0040 
.0062 
.0076 
.0092 
.0110 

Inch. 
0. 
0. 
0. 

a 

.0001 
.0008 

.0006 
.0009 
.0012 
.0017 
.0028 
.0030 
.0040 
.0060 

Initial  load. 

B— 8,125,000. 

^E =2,812,000. 

£-1,667,000. 

First  orack. 
Ultimate  strength. 

2,600 
2,800 
8,000 
8,200 
3,400 

.0180 
.0156 
.0186 
.0227 

.0062 
.0079 
.0096 
.0124 
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No.  9726. 

Marks,  26. 

Composition:  Genesee  cement,  1;  sand,  2;  broken  stone,  6.82. 

Consistency  of  mortar,  excess. 

Age,  1  year  8  months  20  days. 

Set  in  mold  47  honrs,  in  water  4  months  7  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  1  day. 
Weight  per  cubic  foot,  144.60  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemftrks. 

Total. 

Per  square 
incD. 

Compres- 
sion. 

Set. 

Pounds. 

14,436 

28,872 

43,308 

57,744 

72,180 

86, 616 

101, 052 

115, 488 

120,924 

144,360 

158.706 

173, 232 

187. 668 

202,104 

216, 540 

230,976 

245, 512 

259, 848 

274.284 

288,720 

803, 156 

817, 502 

832, 028 

894. 000 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,100 

2,200 

2,300 

2,729 

Ineh, 

0. 

.0003 
.0007 
.0011 
.0015 
.0022 
.0038 
.0040 
.0048 
.0059 
.0074 
.0088 
.0103 
.0117 
.0135 
.0158 
.0172 
.0188 
.0204 
.0224 
.0250 
.0276 
.0305 

Ineh, 

0. 

.0001 
.0002 
.0003 
.0005 
.0009 
.0016 
.0020 
.0026 
.0032 
.0041 
.0050 
.0060 
.0072 
.0084 
.0097 
.0110 
.0120 
.0130 
.0145 
.0166 
.0183 
.0206 

Initial  load. 

E= 1,923,000. 
£  =  1,607,000. 

First  oraok. 
Ultimate  strength. 
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No.  9730, 
Marks,  5. 

Composition:  Genesee  cemeDt,  1;  sand,  3;  broken  stone,  8.12. 
Consistency  of  mortar,  dry. 
Age,  1  year  9  months  26  days. 
Set  in  mold  27  hoars,  in  water  4  months  18  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  28  days. 
Weight  per  cubic  foot,  144.32  pounds. 
Sectional  area,  143.64  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 

SiOD. 

Set. 

1 

Founds, 

Founds. 

Inch. 

Ineh. 

14.364 

100 

0. 

0. 

Initial  load. 

28, 728 

200 

.0002 

.0001 

43,002 

300 

.0005 

.0002 

57.456 

400 

.0008 

.0003 

86,184  * 

600 

.0017 

.0007 

B  — 2,500,000. 

114, 912 

800 

.0030 

.0014 

143.640 

1,000 

.0045 

.0022 

£  =  1,956,000. 

172. 368 

1,200 

.0067 

.0036 

201, 096 

1,400 

.0092 

.0052 

229,824 

1,600 

.0121 

.0074 

258. 552 

1,800 

.0152 

.0097 

First  orack. 

287,280 

2,000 

.0191 

.0124 

316,008 

2,200 

.0228 

.0152 

344,736- 

2,400 

.0274 

.0180 

373,464 

2,600 

.0343 

.0246 

402,192 

2,800 

.0428 

.0317 

411,400 

2,864 



intiinate  strength. 

............  

No.  9734. 
Marks,  20. 

Composition:  Genesee  cement,  1;  sand,  3;  broken  stone,  7.50. 
Consistency  of  mortar,  dry. 
Age,  1  year  9  months  19  days. 
Set  in  mold  49  hours,  in  water  4  months  10  days^  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  28  days. 
Weight  per  cubic  foot,  143.21  pounds. 
Sectional  area,  143.88  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  so  uare 
inoQ. 

Compres- 
sion. 

Set. 

Founds. 

14,888 

28,776 

43,164 

57,552 

86,828 

115, 104 

143,880 

172,656 

201,482 

230,208 

25^.084 

287,760 

316,536 

845.312 

374,088 

Founds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

Jneh, 

0. 

.0002 
.0007 
.0013 
.0028 
.0046 
.0070 
.0096 
.0122 
.0155 
.0187 
.0228 
.0270 
.0320 

Inch. 

0. 

0. 

.0002 
.0004 
.0013 
.0025 
.0040 
.0061 
.0081 
.0103 
.0129 
.0158 
.0185 
.0220 

Initial  load. 

E  =  1,667,000. 
£=1,500,000. 

First  craok. 
Ultimate  strength. 
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No.  9738. 

Marks,  23. 

Composition:  Genesee  cement,  1;  sand,  3;  broken  stone,  8.03. 

Consistency  of  mortar,  plastic. 

Age,  1  year  7  months  21  days. 

Set  in  mold  21  hours,  in  water  4  months  9  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  2  months  1  day. 
Weight  per  cubic  foot,  146  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  b''. 


Applied  loftds. 

In  gaaged  length. 

Bemarke. 

TotaL 

Per  square 
inch. 

Compree- 
•ion. 

Set. 

Pwindt, 

14,448 

28,896 

43,844 

67,792 

72,240 

«  86,688 

101, 136 

115,684 

130.032 

144,480 

168,928 

173,376 

187,824 

202,272 

216,720 

281.168 

245,616 

848,000 

PowndM. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,800 

1,400 

1,600 

1,600 

1,700 

2,409 

Jndi. 
0. 
.0008 

.0009 
.0016 
.0022 
.0036 
.0040 
.0048 
.0060 
.0071 
.0081 
.0094 
.0104 
.0118 
.0133 
.0147 
.0169 

Inch, 
0. 

.0001 
.0004 
.0007 
.0012 
.0016 
.0022 
.0028 
.0036 
.0041 
.0049 
.0059 
.0066 
.0077 
.0087 
.0091 
.0105 

Initlalload. 

Ess  1,260,000. 
Es:l,600,000. 
First  cnusk. 
Ultimate  ttrengtb. 

No.  9742. 

Marks,  27. 

Composition :  Genesee  cement,  1  ]  sand,  3  ]  broken  stone,  8.80. 

Consistency  of  mortar,  excess. 

-^S^X  1  y^^  ^  months  16  days. 

Set  m  mold  45  hours,  in  water  4  months  7  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  28  days. 
Weight  per  cubic  foot,  142.07  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inoh. 

Compres- 
sion. 

Set. 

Poundi, 

14,460 

28.920 

43,380 

67,840 

86,760 

116,680 

144.600 

173,620 

202, 440 

231,360 

260,280 

289,200 

318, 120 

846,600 

Poundi. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,896 

Inch, 

0. 

.0006 
.0010 
.0016 
.0033 
.0058 
.0079 
.0106 
.0140 
.0171 
.0214 
.0266 
.0333 

/ne/i. 

0. 

.0002 
.0006 
.0008 
.0017 
.0030 
.0046 
.0071 
.0088 
.0110 
.0142 
.0176 
.0221 

Initial  load. 

E  =  1,662,000. 
Ess  1,864,000. 

First  craok. 
Ultimate  strength. 
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No.  974C. 

Marks,  21. 

Gomposition :  Genesee  cement,  1;  sand,  4;  broken  stone,  10.97. 

Consistency  of  mortar,  dry. 

Age,  1  year  9  months  13  days. 

Set  in  mold  45  hours,  in  water  4  months  9  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  23  days. 
Weight  per  cubic  foot,  141.98  pounds. 
Sectional  area,  143.40  square  inches. 
Gauged  length,  5^\ 


Applied  loada. 

In  ganged  length. 

Kemarks. 

Total. 

PerMiiare 
iDon. 

Compres- 
sion. 

Set. 

PoundB. 

14.340 

28.680 

43,020 

67,360 

86,040 

114,720 

143,400 

172,080 

200,760 

229,440 

258,120 

282,000 

Poundc, 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1.600 

1,800 

1.967 

Inch, 

0. 

.0004 
.0011 
.0019 
.0089 
.0069 
.0100 
.0140 
.0187 
.0239 
.0301 
.0379 

Inch. 

0. 

.0001 
.0006 
.0011 
.0025 
.0044 
.0071 
.0100 
.0137 
.0177 
.0224 

Initial  load. 

Er=  1,786,000.                                                   ^ 
E— 1,552,000. 
First  onok. 

Ultimate  strength. 

No.  9750. 

Marks,  24. 

Gomposition:  Genesee  cement,  1;  sand,  4;  broken  stone,  10.90. 

Gonsistency  of  mortar,  plastic. 

Age,  1  year  9  months  18  days. 

Set  in  mold  42  hours,  in  water  4  months  8  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  29  days. 
Weight  per  cubic  foot,  141.23  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  5*\ 


Applied  loads. 

In  ganged  longtb. 

Remarks. 

Total. 

Persaoare 
incn. 

Compres- 
sion. 

Set 

Potmdt 

14.436 

28.872 

43,308 

57,744 

86.616 

115,488 

144,360 

178,232 

202,104 

230,976 

250,848 

288,720 

299,800 

Pound*. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,077 

Inch, 

0. 

.0003 
.0007 
.0012 
.0023 
.0040 
.0060 
.0081 
.0102 
.0126 
.0151 
.0168 

Inch, 

0. 

.0001 
.0002 
.0004 
.0011 
.0019 
.0033 
.0046 
.0063 
.0079 
.0098 
.0097 

Initial  load. 

B=2,083,000. 
E  =  1,667,000. 

First  crack. 

Ultimate  strength. 
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No.  9754. 
Marks,  6. 

Oomposition :  Genesee  cemeiit,  1;  sand,  4;  broken  stone,  10.63. 
Oonsistency  of  mortar,  excess. 
Age,  1  year  9  months  5  days. 
Set  in  mold  23  hours,  in  water  4  months  18  days ;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  7  days. 
Weight  per  cubic  foot,  141.12  pounds. 
Sectional  area,  143.88  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds, 

14,388 

28,776 

48,164 

57,552 

71,040 

86,328 

100,716 

115, 104 

128.402 

148,880 

158,268 

172,656 

187.044 

201,482 

215,820 

230,208 

244,506 

258,084 

273,372 

287,760 

345.600 

Pounds, 

100 

200 

800 

400 

500 

600 

700 

800 

000 

1,000 

1,100 

1,200 

1,300 

1,400 

1,600 

1,600 

1,700 

1,800 

1,000 

2,000 

2,402 

Ineh. 

0. 

.0004 
.0010 
.0016 
.0028 
.0080 
.0030 
.0052 
.0068 
.0070 
.0006 
.0113 
.0181 
.0150 
.0180 
.0201 
.0226 
.0255 
.0280 
.0308 

Inch. 

0. 

.0001 
.0003 
.0007 
.0011 
.0015 
.0022 
.0030 
.0042 
.0048 
.0060 
.0075 
.0087 
.0103 
.0126 
.0143 
.0161 
.0182 
.0200 
.0218 

Initial  load. 

B  =  1,667,000. 
E=:l,452,00a 

First  craclc 
Ultimate  strength. 

No.  9768. 
Marks,  2S. 

Composition:  Genesee  cement,  1;  sand,  4;  broken  stone,  10.40. 
Oonsistency  of  mortar,  excess. 
Age,  1  year  9  months  8  days. 
Set  in  mold  69  hours,  in  water  4  months  5  days;  buried  In  sand  1 

year  1  month  10  days,  in  air  3  months  21  days. 
Weight  per  cubic  foot,  141.05  pounds. 
Sectioned  area,  145.20  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Compres* 
aion. 

Sot. 

Pounds. 

14,520 

20,040 

43,560 

58,080 

87,120 

116. 160 

145,200 

174,240 

203,280 

232. 320 

261,360 

280,400 

Pounds. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

1,081 

Ineh, 

0. 

.0002 
.0006 
.0014 
.0035 
.0060 
.0000 
.0145 
.0210 
.0328 
.0428 
.0500 

Ineh. 

0. 

.0001 
.0003 
.0007 
.0020 
.0035 
.0065 
.0101 
.0153 
.0252 
.0327 

Initial  load. 

E=  1,667,000. 
E=:  1,324,000. 
First  orack. 

Ultimate  strength. 

Trim  of  Metals.  16 
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^O.  9762. 

Marks,  29. 

Composition:  Wayland  cement,  1;  sand,  1;  broken  stone,  4.50. 

Consistency  of  mortar,  dry. 

Age,  1  year  8  mouths  23  days. 

Set  Id  mold  65  hoars,  in  water  4  months  5  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  5  days. 
Weight  per  cubic  foot,  148.27  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5*'. 


Applied  loada. 

In  gauged  length. 

BemarkB. 

Total. 

Persaaare 
incn. 

Compree- 
aion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,44X) 

100 

0. 

0. 

IniUal  load. 

28,920 

200 

.0002 

0. 

48,380 

300 

.0004 

0. 

57.840 

400 

.0007 

.0001 

86,760 

600 

.0013 

.0002 

£  =  2,273,000. 

115,680 

800 

.0019 

.0004 

144,600 

1,000 

.0027 

.0006 

•jE  =  2.148,000. 

173, 520 

1,200 

.0037 

.0009 

202,440 

1,400 

.0047 

.0012 

E  =  1,136,000. 

231,360 

1,600 

.0061 

.0016 

> 

260,280 

1,800 

.0076 

.0020 

289,200 

2,000 

.0095 

.0080 

318,120 

2,200 

.0118 

.0039 

347,040 

2,400 

.0135 

.0050 

375,060 

2,600 

.0152 

.0062 

404,880 

2,800 

.0167 

.0072 

First  craok. 

433.800 
462,720 

8,000 
8,200 

.0173 
.0177 

.0077 
.0081 

JMiozometer  diatnrbed. 

491, 640 

3,400 

.0207 

.0090 

520,560 

8,600 

.0222 

.0097 

540,480 

3,800 

.0239 

.0106 

578,400 

4,000 

.0260 

.0116 

607,320 

4,200 

.0280 

.0120 

686,240 

4,400 

.0343 

.0141 

648,000 

4,481 

Ultimate  strength. 
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No.  9766. 

Marks,  34. 

Composition:  Wayland  cement,  1;  sand,  1;  broken  stone,  6.50. 

Consistency  of  mortar,  plastic. 

Age^  1  year  8  months  30  days. 

Set  m  mold  47  hours,  in  water  4  months  3  days;  bnried  in  sand  1 

year  1  month  10  days,  in  air  3  months  15  days. 
Weight  per  cnbic  foot,  148.89  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  i^anged  length. 

Bemarks. 

TotAl. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Powndi. 

IneK 

Inch. 

14,486 

100 

0. 

0. 

Initial  load. 

88.872 

200 

.0008 

.0001 

48. 808 

800 

.0007 

.0001 

67,744 

400 

.OOU 

.0008 

86,616 

600 

.0019 

.0004 

£=1,667.000. 

115,488 

800 

.0027 

.0008 

144,360 

1,000 

.0038 

.0012 

^E=1.731,000. 

173,232 

1,200 

.0040 

.0016 

202,104 

1.400 

.0062 

.0022 

Ib= 1,087,000. 

230.976 

1.600 

.0079 

.0029 

* 

280,848 

1,800 

.0099 

.0038 

288,720 

2,000 

.0124 

.0052 

# 

817, «« 

2.200 

.0153 

.0068 

846,464 

8,400 

.0178 

.0084 

875. 336 

2.600 

.0210 

.0104 

First  crack. 

404,208 

2,800 

.0240 

.0124 

488,080 

8,000 

.0269 

.0148 

461,952 

8.300 

.0296 

.0162 

490,824 

8,400 

.0333 

.0186 

510.696 

8,600 

.0364 

.0203 

548,668 

8,800 

.0396 

.0228 

677,440 

4,000 

.0485 

.0252 

651,000 

4,510 

Ultimate  strength. 
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No.  9770. 

Marks,  39. 

Composition :  Wayland  cement,  1 ;  sand,  1 ;  broken  stone,  5.23. 

Consistency  of  mortar,  excess. 

Age,  1  year  8  months  29  days. 

Set  in  mold  23  honrs,  in  water  4  months  2  days;  bnried  in  sand  1 

year  1  month  10  days,  in  air  3  months  16  days. 
Weight  per  cubic  foot,  146.43  pounds. 
SectionsJ  area,  145.32  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
iDon. 

Compres- 
sion. 

Set. 

Poundt, 

14,682 

29,064 

48,596 

68,128 

87,192 

116, 266 

145,320 

174,384 

203,448 

282,512 

261,576 

290,640 

819, 704 

848,768 

877.832 

406,806 

486,960 

466,024 

494,068 

618.000 

Poundi. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2.400 

2,600 

2,800 

8,000 

8,200 

8,400 

4,253 

Inch, 

0. 

.0002 
.0006 
.0009 
.0017 
.0026 
.0087 
.0050 
.0064 
.0086 
.0109 
.0132 
.0157 
.0186 
.0213 
.0242 
.0272 
.0308 
.0338 

Jneh, 

0. 

0. 

.0001 
.0002 
.0003 
.0007 
.0012 
.0017 
.0024 
.0036 
.0047 
.0061 
.0077 
.0004 
.0112 
.0183 
.0165 
.0182 
.0214 

Initial  load. 

E= 1.786,000. 
E= 1,800,000. 
^E  =  1,087,000. 

first  crack. 
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No.  9771. 

Marks,  39a. 

Composition:  Wayland  cement,  1^  sand,  1;  broken  stone,  5.23. 

Consistency  of  mortar,  excess. 

Age,  1  year  6  months  9  days. 

Set  in  mold  23  hours,  in  cool  cellar  1  year  5  months  11  days,  in  air 

27  days. 
Weight  per  cubic  foot,  144.49  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5'^ 


Applied  loadfi. 

In  gauged  length. 

Bemarks. 

1 

Total. 

Per  sqaare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,412 

100 

0. 

0. 

Initial  load. 

28,824 

200 

.0004 

.0001 

43,286 

800 

.0009 

.0003 

67,a48 

400 

.0014 

.0005 

72,060 

500 

.0020 

.0008 

86, 472 

600 

.0027 

.0011 

£=1,662,000. 

100,884 

700 

.0035 

.0014 

115,290 

800 

.0043 

.0017 

129, 708 

900 

.0053 

.0023 

144,  V20 

1,000 

.0062 

.0028 

E= 1,324,000. 

158,532 

1,100 

.0075 

.0036 

172,944 

1,200 

.0085 

.0041 

187, 360 

1,300 

.0008 

.0049 

201,000 
201,768 

First  crack. 

moo" 

."6io4"" 

.*6056"" 

216, 180 

1,600 

.0120 

.0063 

230,592 

1,600 

.0135 

.0076 

245,004 

1,700 

.0145 

.0083 

259,416 

1,800 

.0155 

.0088 

273,828 

1,900 

.0168 

.0097 

288,240 

2,000 

.0183 

.0109 

802,652 

2,100 

.0196 

.0117 

317,064 

2,200 

.0212 

.0130 

331,476 

2,300 

.0231 

.OIU 

345,888 

2,400 

.0247 

.0155 

■ 

360,300 

2,500 

.0268 

.0172 

374,712 

2,600 

.0289 

.0187 

492,500 

3,417 

Ultimate  strength. 
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No.  9774. 
Marks,  30. 

Composition:  Wayland  cement,  1 ;  sand, 2;  broken  stone,  6.C2. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  25  days. 
Set  in  mold  63  hoars,  in  water  4  months  5  days;  bnried  in  sand  1 

year  1  month  10  days,  in  air  3  months  7  days. 
Weight  per  cable  foot,  146.06  ponnds. 
Sectional  area,  144.72  sqnare  inches. 
Ganged  length,  5'^ 


Applied  loads. 

1 
In  gauged  length. 

Remarks. 

Total. 

Per  square 
inon. 

Compres- 
sion. 

Set. 

Pounds. 

14, 472 

28,944 

43,416 

57.888 

86,832 

115, 776 

144,720 

173, 664 

202,608 

231,562 

26U,496 

289.  440 

318,384 

847,328 

376, 272 

405. 216 

434,160 

487,400 

Founds, 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2.400 

2,600 

2,800 

3,000 

8,368 

Inek, 

0. 

.0002 
.0005 
.0009 
.0016 
.0025 
.0035 
.0050 
.0066 
.0089 
.0U7 
.0146 
.0178 
.0203 
.0230 
.0257 
.0289 

Inch, 

0. 

0. 
.0001 
.0001 
.0004 
.0008 
.0012 
.0019 
.0027 
.0040 
.0058 
.0079 
.0097 
.0114 
.0130 
.0147 
.0166 

Initial  load. 

£=2,083,000. 
E=l,956,000. 
E-l,13e,000. 

First  crack. 
Ultimate  strength. 

No.  9778. 
Marks,  35. 

Composition:  Wayland  cement,  1;  sand,  2;  broken  si)one,  7.39. 
Consistency  of  mortar,  plastic. 
Age,  1  year  8  months  30  days. 
Set  in  mold  45  honrs,  in  water  4  months  3  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  15  days. 
Weight  per  cubic  foot,  146.07  pounds. 
Sectional  area,  144  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  so  nare 
incn. 

Compres- 
sion. 

Set. 

Founds. 

Pounds. 

Inch. 

Inek, 

14,400 

100 

0. 

0. 

Initial  load. 

28,800 

200 

.0001 

0. 

43,200 

800 

.0004 

0. 

67,600 

400 

.0006 

0. 

86,400 

600 

.0011 

.0002 

E= 2, 778, 000. 

115,  £00 

800 

.0019 

.0005 

144,000 

1,000 

.0029 

.0009 

]E=2,250.00a 

172,800 

1,200 

.0042 

.0016 

201,600 

1,400 

.0057 

.0024 

E  =  1,429.000. 

230,400 

1,600 

.0074 

.0033 

259,200 

1,800 

.0093 

.0045 

288,000 

2.000 

.0117 

.0062 

316,800 

2,200 

.0148 

.0080 

345,600 

2,400 

.0178 

.0101 

First  crack. 

874, 400 

2,600 

.0202 

.0121 

403,200 

2,800 

.0230 

.0140 

432,000 

8,000 

.0268 

.0161 

461.000 

8, 132 

Ultimate  strength. 

" 
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No.  9782. 

Marks,  40. 

Composition:  Wayland  cement,  1^  sand,  2;  broken  stone,  6.23. 

Consistency  of  mortar,  excess. 

Age,  1  year  8  months  27  days. 

Set  in  mold  21  hoars,  in  water  4  months  2  days^  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  14  days. 
Weight  per  cubic  foot,  146.19  pounds. 
Sectional  area,  144  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

Id  gauged  length. 

nemarks. 

Total. 

Per  sqnare 
inch. 

Compres* 
sion. 

Set. 

Founds. 

14,400 

28,800 

43.200 

57,600 

86,400 

115,200 

144,000 

172,800 

201,600 

230,400 

259,200 

288,000 

816,800 

346.600 

874.400 

455,600 

Founds. 

lOO 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

],600 

1,800 

2,000 

2,200 

2,400 

2,600 

8.164 

0. 

.0002 
.0005 
.0009 
.0017 
.0026 
.0039 
.0054 
.0076 
.0108 
.0132 
.0162 
.0207 
.02U 
.0286 

Inch. 

0. 

0. 

.0001 
.0002 
.0005 
.0009 
.0014 
.0022 
.0035 
.0040 
.0068 
.0087 
.0119 
.0146 
.0178 

Initiftl  load. 

E=:  2,083,000. 
E==  1,800,000. 

First  crack. 

• 

Ultimate  Btrength. 

No.  9786. 

Marks,  31. 

Composition:  Wayland  cement,  1;  sand,  3;  broken  stone,  9.38. 

Consistency  of  mortar,  dry. 

Age,  1  year  9  months  1  day. 

Set  in  mold  69  hours,  in  water  4  months  4  days^  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  15  days. 
Weight  per  cubic  foot,  140.20  x)Ounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Fer  square 
incn. 

Compres- 
sion. 

Set. 

Founds. 

14,460 

28,920 

43,880 

57,840 

86,760 

115,680 

144,600 

173, 620 

202,440 

231,360 

260,280 

289,200 

806,000 

Founds. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,U6 

Inch, 

0. 

.0002 
.0005 
.0008 
.0017 
.0028 
.0043 
.0062 
.0086 
.0114 
.0152 
.0202 
.0330 

Jnth. 

0. 

0. 

.0001 
.0002 
.0007 
.0018 
.0021 
.0038 
.0049 
.0067 
.0096 
.0138 

Initial  load. 

E  =  2.500,000. 
£=2,045,000. 

First  crack. 

Ultimate  strength. 
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No.  9700. 

Marks,  36. 

Gomposition :  Waylaud  cemeut,  1;  sand,  3;  broken  stone,  9,57. 

Oonsistency  of  mortar,  plastic. 

Age,  1  year  8  months  19  days. 

Set  in  mold  27  honrs,  in  water  4  months  3  days;  boned  in  sand  1 

year  1  month  10  days,  in  air  3  months  5  days. 
Weight  per  cubic  toot,  145.22  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  lenj^th. 

Remarks. 

1 

TotaL 

Persauare 
inco. 

Comprea- 
sioD. 

DOt. 

Pounds. 

Founds, 

Inch, 

Inch. 

14,436 

100 

0. 

0. 

Initial  load. 

28,872 

200 

.0002 

.0001 

48,308 

300 

.0006 

.0002 

57,744 

40O 

.0010 

.0004 

72,180 

500 

.0015 

.0006 

86.616 

600 

.0020 

.0008 

E~2,083,000. 

101, 052 

700 

.0028 

.0012 

115. 488 

800 

.0035 

.0015 

129, 924 

900 

.0044 

.0021 

144. 360 

1,000 

.0053 

.0026 

E=1,M7,000. 

158, 796 

1,100 

.0064              .0033 

173, 232 

1,200 

.0074 

.0039 

187,668 

1,300 

.0086 

.0048 

202. 104 

1,400 

.0098 

.0057 

216. 540 

1,500 

.0108 

.0063 

230, 976 

1,600 

.0123 

.0077 

245,412 

1,700 

.0147 

.0086 

259,848 

1,800 

.0150 

.0097 

First  oraok. 

274,284 

1,000 

.0159 

.0102 

288.720 

2,000 

.0171 

.0110 

803,156 

2,100 

.0181 

.0118 

317, 592 

2,200 

.0199 

.0130 

382,028 

2,300 

.0218 

.0145 

346, 464 

2,400 

.0238 

.0157 

360,900 

2,500 

.0250 

.0166 

375,830 

2,600 

.0267 

.0174 

889,772 

2,700 

.0293 

.0189 

401.500 

2,781 

* 

Ultimate  atreogth. 

H.  Doc.  143- 
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No.  9794. 

Marks,  41. 

Composition:  Wayland  cement,  1;  sand,  3;  broken  stone,  9.37. 

Consistency  of  mortar,  excess. 

Age,  1  year  8  months  26  days. 

Set  in  mold  29  hours,  in  water  4  months  1  day;  baried  in  sand  1  year 

1  month  10  days,  in  air  3  months  14  days. 
Weight  per  cubic  foot,  143.38  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  b". 


Applied  loads. 

In  gaag«d  length. 

Remarks. 

Total. 

Per  Bonare 
incn. 

Compres- 
sion. 

Set. 

Poundi. 

14,436 

28,872 

43. 308 

67,  744 

86,  616 

115,488 

144. 360 

173, 232 

202, 104 

230, 976 

259. 848 

288, 720 

294,100 

Poundt. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1, 400 

1,600 

1,800 

2,000 

2,037 

Inch. 

0. 

.0«K)4 
.0011 
.0020 
.0039 
.0065 
.0096 
.0131 
.  0155 
.0183 
.0215 
.0234 

Inch. 

0. 
.0001 
.0005 
.0010 
.0022 
.0043 
.0065 
.0092 
.0110 
.0128 
.0147 
.0153 

InitialloAd. 

E= 1,471,000. 
E  =  1,452,000. 
First  craok. 

TTltimate  strength. 

No.  9798. 

Marks,  32. 

Composition:  Wayland  cement,  1;  sand,  4;  broken  stone,  12.86. 

Consistency  of  mortar,  dry. 

Age,  1  year  9  months  4  days. 

Set  in  mold  65  hours,  in  water  4  months  4  days^  buried  in  sand  1 

year  1  month  10  days,  in  air  3  mouths  18  days. 
Weight  per  cubic  foot,  143  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

• 

Total. 

Per  sqnare 
incn. 

Compres- 
sion. 

Set. 

Poundt. 

Poundi. 

Inch. 

Inch, 

14, 472 

100 

0. 

0. 

Initial  load. 

28,944 

200 

.0004 

.0002 

43. 410 

300 

.0010 

.0005 

57.  8S8 

400 

.0018 

.0013 

86.  832 

600 

.0039 

.0024 

E- 1,667,000. 

115. 776 

800 

.0070 

.0045 

144, 720 

1,000 

.0113 

.0080 

£=1,364,000. 

173,664 

1,200 

.0158 

.0112 

202,008 

1,400 

.0210 

.0152 

First  crack. 

231, 552 

1.  6il0 

.0281 

.0206 

200,496 

1,800 

.0363 

.0262 

271, 000 

1,873 

Ultimate  strength. 

• 
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No.  9802, 

Marks,  37. 

Composition:  Wayland  cement,  1;  sand,  4;  broken  stone,  12.80. 

Consistency  of  mortar,  plastic. 

Age,  1  year  7  months  15  days. 

Bet  in  mold  41  honrs,  in  water  4  months  2  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  2  months  1  day. 
Weight  per  cabic  foot,  144.32  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5''. 


A  Implied  loads. 


In  gauged  lengtli. 


Founds. 

14,  4C0 

28.9-^0 

43,380 

57.840 

72, 300 

86,700 

101, 220 

115,680 

130, 140 

144,000 

144,600 

150,060 

173, 520 

lrt7.980 

202. 440 

254,600 


er  soaare 
incii. 

ComprcB- 

Biuu. 

Pounds. 

Ineh. 

100 

0. 

2()0 

.0005 

300 

.0014 

400 

.0033 

500 

.0051 

600 

.0075 

700 

.0095 

800 

.0118 

900 

.0146 

Sot. 


Bemarks. 


1,000 
1.100 
1. 200 
1,300 
1,  40U 
1,761 


Jneh. 

0. 

.0003 
.0009 
.0022 
.0036 
.0055 
.0072 
.0091 
.0111 


.0172 
.  0204 
.  0245 
.0278 
.0314 


.0134 
.0157 
.0189 
.  0216 
.0245 


Iiiitinl  load. 


E= 1,250,000. 


First  crack. 


Ultimate  strength. 


No.  980G. 

Marks,  42. 

Composition:  Wayland  cement,  1;  sand,  4;  broken  8tonc,  12.71. 

Consistency  of  mortar,  excess. 

Age,  1  year  !>  mouths  10  days. 

Set  in  mold  25  hours,  in  water  4  months  1  day;  buried  in  saud  1  year 

1  month  10  days,  in  air  3  months  28  days. 
Weight  per  cubic  foot,  142.82  pounds. 
Sectional  area,  145.20  Bquare  inches; 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

1 

Total. 

Per  ftonare 
incn. 

Comprea- 
sion. 

Set. 

Bemarka. 

• 

Pounds. 

14,520 

29,040 

43.560 

58.080 

87,120 

116, 160 

145,200 

174,  240 

203.280 

232, 320 

261, 360 

278,300 

Pounds. 

100 

200 

300 

400 

600 

800 

1,  000 

1,200 

1,400 

1,600 

1,800 

1,917 

Inch. 

0. 

.0002 
.0007 
.0015 
.0035 
.0064 
.0100 
.0137 
.0168 
.0208 
.0217 
.0196 

Inch. 

0. 
.0001 
.  0(  OJ 
.0008 
.0020 
.0040 
.0070 
.0097 
.0110 
.0149 
.0143 

1 
Initial  load. 

K  =  1,677,000. 

E  =  1,600.000. 
First  crack. 

* 

ultimate  strengtli. 
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No.  9810. 

Marks,  33. 

Com  position :  Wayland  cement,  1;  sand,  5;  broken  stone,  15.44* 

Consistency  of  mortar,  dry. 

Age,  1  year  9  months  12  days. 

Set  in  mold  21  hours,  in  water  4  months  4  days;   buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  28  duys. 
Weight  per  cubic  foot,  142.22  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Bcniarks. 

Total. 

Per  aauare 
inch. 

Compres- 
sion. 

Set. 

Pound*. 

14, 424 

28,848 

43,272 

57,696' 

86,544 

115,392 

144, 240 

173,088 

201, 936 

230.784 

259,632 

282,600 

Powid§. 

100 

200 

300 

400 

600 

800 

1,000 

1.200 

1,400 

1,600 

1,800 

1,950 

Inch. 

0. 

.0007 
.0016 
.0026 
.0055 
.0084 
.0110 
.0145 
.0175 
.0214 
.0255 
.0317 

Inch. 

0. 
.0004 
.0011 
.0017 
.0038 
.0060 
.0080 
.0106 
.0125 
.0150 
.0177 

Initial  lo.id. 

B— 1,471,001. 

E= 1,500.003. 
First  crack. 

Ultimate  strcn-^th. 

No.  9814. 

Marks,  3d. 

Composition:  Wayland  cement,  1;  sand,  5;  broken  stone,  15. 

Consistency  of  mortar,  plastic. 

Age,  1  year  7  months  26  days. 

Set  in  mold  38  hours,  in  water  4  months  2  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  2  months  12  days. 
Weight  per  cubic  foot,  142.84  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5'\ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  souare 
incn. 

Conipres* 
sion. 

Set. 

Povndt, 

14,412 

28,824 

48,286 

57,648 

72,060 

86,472 

100,884 

115, 296 

129,708 

144. 120 

158, 000 

158, 532 

172,944 

187,356 

201, 768 

216, 180 

246,500 

Pounds. 
100 
200 
900 
400 
500 
600 
700 
800 
900 
1,000 

Inch. 

0. 

.0006 
.0019 
.00:^6 
.0056 
.0081 
.0102 
.0i:i5 
.0179 
.0200 

Inch. 

0. 
.0004 
.0014 
.0027 
.0048 
.0065 
.0080 
.0106 
.0143 
.0157 

Initial  load. 

:B= 1,662,000. 

K  =  1,046,000. 
First  orack. 

Ultimate  strength. 

1,100 
1,200 
1,300 
1,400 
1,500 
1,710 

.0233 
.0273  . 
.0317 
.0874 
.04M 

.0181 
.0214 
.0248 
.0290 
.0328 
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:so.  081& 

Marks,  43. 

GompoBitioQ:  Wayland  cement,!;  sand^S;  broken  stone,  15.20. 

Consistency  of  mortar,  excess. 

Age,  1  year  8  mouths  24  days. 

Set  in  mold  23  hoars,  in  water  4  months  1  day ;  baried  in  sand  1  year 

1  month  10  days,  in  air  3  months  12  days. 
Weifi^ht  per  cubic  foot,  141.15  pounds. 
Sectional  area,  144.72  square  inches. 
Oangeil  length,  6''. 


Applied  loads. 

III  gauged  length. 

1 

Hemarks.' 

Total. 

Per  Aqnare 
inco. 

Comprea- 
slon. 

Set. 

Poundi. 

14.472 

28.044 

43, 416 

57,888 

8K.  K32 

115,  776 

144, 720 

17:{,  664 

202,608 

212, 700 

Pounds. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,470 

Inch, 

0. 

.0004 
.0020 
.0039 
.0078 
.0125 
.0176 
.  02:(0 

.o;tii 

Jneh. 

0. 

0. 

.0013 
.0030 
.0058 
.0096 
.0130 
.0173 

Initial  load. 

E=1,29O,0OQl     . 
First  crack. 

Ultimate  atrength. 

No.  0822. 
Marks,  44. 

Composition:  Wayland  cement,  1;  sand,  1;  broken  stone,  5.11. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  16  days. 
Set  in  mold  23  hours,  in  water  4  months;  buried  in  sand  1  year  1 

month  10  days,  in  air  3  months  5  days. 
Weight  per  cubic  foot,  148.15  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Kemarka.' 

TotaL 

Per  square 
IncQ. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Jneh. 

Jneh. 

14,424 

100 

0. 

0. 

Initial  load. 

28,848 

200 

.0001 

0. 

43, 272 

300 

.0003 

0. 

57,696 

400 

.0005 

0. 

86,544 

600 

.0010 

.0001 

E=2, 778,000. 

115,392 

800 

.0016 

.0002 

144, 240 

1,000 

.0024 

.0004 

^E  =  2,250,000. 

173, 088 

1,200 

.0035 

.0008 

201,936 

1,400 

.0048 

.0013 

E= 1,087,000. 

230, 784 

1,600 

.0067 

.0020 

f 

259, 632 

1,800 

.0088 

.0030 

288,  480 

3,000 

.0108 

.0042 

317, 328 

2,200 

.0130 

.0055 

346, 176 

2,400 

.0147 

.0067 

376, 024 

2,600 

.0163 

.0077 

403, 872 

2,800 

.0181 

.0087 

4.32, 720 

3,000 

.0205 

.0100 

First  orack. 

461,568 

3.200 

.0228 

.0116 

470,410 

3,400 

.0241 

.0123 

613, 400 

4,252 

Ultimate  strongth. 
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No.  982G. 

Marks,  49. 

Composition:  Wayland  cement,  I;,  sand,  1;  broken  stone,  4.12. 

Consistency  of  mortar,  plastic. 

Age,  1  year  9  months  3  days. 

Set  in  mold  45  bonrs,  in  water  3  months  28  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  23  days. 
Weight  per  cubic  foot,  147.54  pounds. 
Sectional  area,  144.00  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Kemarks. 

Total. 

Per  M  nare 
Incb. 

Compres- 
sion. 

Set. 

Pounds. 

Poundt. 

Inch, 

Inch. 

14,4U0 

100 

0. 

0. 

Initial  load. 

28,800 

200 

.0000 

0. 

48.200 

300 

.0000 

0. 

57,600 

400 

.0001 

0. 

86,400 

600 

.0006 

0. 

£  =  4,167,000. 

115,200 

800 

.0012 

.0001 

144,000 

1,000 

.0020 

.0002    , 

E  =  2,500,000. 

172,800 

1,200 

.0020 

.0004    1 

201,600 

1,400 

.0039 

.0007 

E  =  1,219,000. 

230,400 

1,600 

.  0051 

.0011 

>  _ 

250,200 

1,800 

.0065 

.0016 

288.000 

'   2,000 

.0083 

.0024 

816.800 

2,200 

.0104 

.0034 

345,600 

2,400 

.0124 

.0043v 

874,400 

2,600 

.0146 

.0056 

403,200 

2,800 

.0170 

.0068 

First  crack. 

432,000 

3,000 

.0189 

.0081 

460.  800 

3.200 

.0211 

.0094 

489.600 

3,400 

.  0236 

.0111 

« 

518,  JOO 

3.600 

.0256 

.0121 

642.600 

4,462 

Ultimate  strength. 
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No.  9830. 

* 

Marks,  54. 

Composition:  Wayland  cement,  1;  sand,  1;  broken  stone,  4.37. 

Consistency  of  mortar,  excess. 

Age^  1  year  8  months  21  days. 

Set  m  mold  39  boors,  in  water  3  months  25  days;  bnried  in  sand  1 

year  1  month  10  days,  in  air  3  months  14  days. 
Weight  i>er  cnbic  foot,  146.B2  ponnds. 
Sectional  area,  144.00  square  inches. 
Ganged  length,  5'\ 


Applied  loads. 

In  ganged  length. 

Semarks. 

Total. 

Per  square 
inoo. 

Compres* 
sion. 

Set. 

P<mnd». 

14,400 

28,800 

43,200 

57,600 

86,400 

115,200 

144,000 

172,800 

201,600 

230,400 

250,200 

288.000 

816,800 

845,600 

874,400 

403.200 

432,000 

460,800 

486,600 

Pound*. 

100 

200 

300 

400 

•600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

8,200 

8,879 

Inch, 

0. 

.0002 
.0005 
.0009 
.0015 
.6022 
.0031 
.0044 
.0058 
.0076 
.0097 
.0119 
.0139 
.0186 
.0202 
.0248 
.0300 
.0397 
.0495 

Inch* 

0. 

0. 

.0001 
,0001 
.0004 
.0006 
.0009 
.0018 
.0019 
.0027 
.0040 
.0052 
.0074 
.0102 
.0122 
.0146 
.0181 
.0249 

Initial  load. 

E=2,273,000.   . 

E=2,045,000.                                        • 

^=1,111,000. 

First  crack* 

Ultimate  strength. 
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No.  9834. 

Marks,  45, 

Composition:  WayUnd  oement,  1;  sand,  2;  broken  stone,  7.62. 

Consistency  of  mortar,  dry. 

Age,  1  year  8  months  16  days. 

Set  in  mold  19  hours,  in  water  4  months;  buried  in  saud  1  year  1 

month  10  days,  in  air  3  months  5  days. 
Weight  per  cubic  foot,  145.22  pounds.  ^ 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5'^ 


^Plilied  loads. 

Id  ganged  length. 

Remarks. 

Total. 

Per  aqaare 
incD. 

Compieti* 
aion 

Set. 

PoundM. 

14,460 

28,020 

43, 380 

57,840 

86,760 

115,680 

144,600 

173, 520 

202,440 

231,360 

260,280 

280,200 

318, 120 

847,040 

375,060 

404,880 

433,800 

448,260 

462.720 

477, 180 

533,000 

Pwtnds. 

100 

200 

300 

400 

600 

800 

1,000 

■        1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

8,100 

8,200 

8,300 

8.686 

Inch-     • 

0. 

.0002 
.0006 
.0000 
.0017 
.0026 
.0036 
.0050 
.0068 
.0001 
.0108 
.0135 
.0157 
.0180 
.0207 
.0234 
.0255 
.0266 
.0272 
.0278 

inc/k. 

a 

0. 

.0001 
.0002 
.0005 
.0008 
.0012 
.0017 
.0027 
.0^30 
.0048 
.0066 
.0081 
.0005 
.0111 
.0128 
.0140 
.0144 
.0146 
.0146 

Initial  load. 

E  =  3,083,000. 

^E  =  1,875.000. 

E  =  1,111,000. 

First  crack. 
Ultiinato  strengtii. 

i 
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Ko.  9838. 
Marks,  50. 

Goiuj^ition:  Wayland  eement,  1;  sand,  2;  bioken  ston6, 6.43. 
Consistency  of  mortar,  plastic 
A^O;  1  y^^  ^  months  20  days. 
Set  in  mold  18  hoars,  in  water  3  months  27  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  12  days. 
Weight  per  cubic  foot,  143.48  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5'^ 


Applied  loafdt. 

In  gauged  lengtb. 

Rem  irks. 

TotaL 

Per  MiiAre 
inon. 

Comprea- 
aioD. 

Set. 

Poundi. 

Pounds* 

Inch, 

Inch. 

14,424 

100 

0. 

0. 

Initial  load. 

28,848 

200 

.0001 

0. 

48.272 

300 

.0004 

0. 

67.690 

400 

.0007 

.0001 

86,544 

600 

.0013 

.0002 

E  =  2,278,000. 

115.893 

800 

.0021 

.0006 

144.240 

1,000 

.0031 

.0010 

E  =12.143,000. 

173,088 

1,200 

.0042 

.0015 

201,986 

1,400 

.0054 

.0022 

E  =  1,562,000. 

230,784 

1,600 

.0009 

.0031 

' 

259,682 

1,800 

.0085 

.0040 

288,480 

2,000 

.0102 

.0049 

317,328 

3.200 

.0119 

.0050 

846,176 

2,400 

.0130 

.0070 

Fint  oraok. 

875,024 

2.600 

.OUO 

.0078 

403,872 

2  800 

.01 .53 

.0090 

482.720 

3,  (MM) 

.0179 

.0113 

461,568 

3.200 

.0217 

.0141 

484,500 

3,350 

Ultimate  strength. 

No.  984!i 
Marks,  55. 

Composition:  Wayland  cement,  1^  sand,  2;  broken  stone,  6.43. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months  27  days. 
Set  in  mold  21  hours,  in  water  3  months  25  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  21  days. 
Weight  per  cubic  foot,  145.36  pounds. 
Sectional  area,  144.00  square  inches. 
Gauged  length,  5^'. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Peraqnare 
inch. 

Comprea* 
sion. 

Set. 

'  Povndt. 

Poundt. 

Inch. 

Inch. 

14,400 

100 

0. 

0, 

Initial  load. 

28,800 

200 

.0001 

0. 

43,200 

800 

.0003 

0. 

57.600 

400 

.0006 

0. 

86,400 

600 

.0013 

.0003 

E  =  2,500,000. 

115,200 

800 

.0024 

.0008 

144,000 

1,000 

.0037 

.0014 

E=:  1,956.000. 

172.800 

1,200 

.0053 

.0021 

201,600 

1,400 

.0076 

.0033 

2b0,400 

1.600 

.0100 

.0046 

235  000 

Firat  orack. 

259.200 

1,800 

.0124 

.0061 

288.  (HX> 

2,000 

.0150 

.0080 

316. 8(10 

2,200 

.0177 

.0095 

345, 600 

2,400 

.0196 

.0112 

374, 400 

2,600 

.0214 

.0123 

403,200 

2,800 

.0248 

.0150 

482,000 

8,000 

.0286 

.0177 

460,800 

3.200 

.0330 

.0213 

482.600 

3.351 

.0440 

Ultimate  atreagtlk 
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Ko.  9846. 
Marks,  46. 

Composition:  Wayland  cement,  1;  sand,  3;  broken  stone,  8.18. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  23  days. 
Set  in  mold  16  hoars,  in  water  4  months;  buried  in  sand  1  year  1 

month  10  days,  in  air  3  months  12  days. 
Weight  per  cabic  foot,  141.06  ponnds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  nauare 
iDcn. 

Compree- 
sion. 

Set. 

Pounds. 

14,460 

28, 920 

43,380 

57. 840 

86,760 

115,680 

144,600 

173, 520 

202,440 

231,360 

260,280 

289.200 

828,500 

Pounds. 

100 

200 

300 

40  J 

600 

800 

1,000 

1,200 

1,400 

1.600 

1,8U0 

2,000 

2,272 

Inch, 

0. 

.0003 
.0007 
.0011 
.0022 
.0038 
.0056 
.0083 
.0117 
.0154 
.0203 
.0266 

Inch. 

0. 

.0001 
.0002 
.0004 
.0010 
.0020 
.0031 
.0049 
.0074 
.0102 
.0139 
.0190 

Initial  load. 

E  =  2,083,000. 
E  =  1,800,000. 

• 
First  crack. 

Ultimate  strength. 

No.  9850. 
Marks,  51. 

Composition:  Wayland  cement,  1;  8and^3;  broken  stone,  8.29. 
Consistency  of  mortar,  plastic. 
Age,  1  year  8  months  17  days. 
Set  in  mold  15  hours,  in  water  3  months  27  days;  buried  in  sand 

1  year  1  month  10  days,  in  air  3  months  9  days. 
Weight  per  cubic  foot,  141.73  pounds. 
Sectional  area,  144.72  square  inches. 
Oauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  aqnare 
Inch. 

Coinpres- 
Bion. 

Set. 

Pounds. 

14,472 

28,944 

43,416 

57,888 

72,860 

86.832 

101,  304 

115.776 

130, 248 

144,  720 

159, 192 

173. 664 

188,  rio 

202,608 
217,080 
231,552 
240,  024 
260,406 
274, 068 
289, 440 
303, 912 
822,800 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1.600 

1,700 

1,800 

1.900 

2,000 

2,100 

2,230 

Inch. 

0. 

.0003 
.0009 
.0016 
.0024 
.0033 
.0045 
.0058 
.0072 
.0088 
.0110 
.0130 
.0155 
.0179 
.0215 
.0244 
.0276 
.0314 
.0364 
.0424 
.0494 

Inch. 

0. 

.0001 
.0003 
.0008 
.0013 
.0019 
.  0028 
.0037 
.0046 
.0058 
.0076 
.0090 
.0108 
.0127 
.0157 
.0180 
.0203 
.0236 
.0274 
.  0320 
.0382 

Initial  load. 

£=1,786,000. 
E  =  1,500,000. 

First  crook. 

Ultimate  strength. 
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No.  9854. 
Marks,  56. 

Composition:  Wayland  ceiuent,  1;  sand,  3;  broken  stone,  8.34. 
Gonsistency  of  mortar,  excess. 
Age,  1  year  8  months  18  days. 
Set  in  mold  48  hours,  in  water  3  months  24  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  2  months  12  days. 
Weight  per  cubic  foot,  142.92  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  flanged  length. 

Remarks. 

Total. 

Pertqnare 

hlOB. 

Comprea* 
alon. 

Set. 

Poundi. 

.   14,412 

28,824 

43,236 

57,648 

72,060 

86,472 

100,884 

115,206 

120,708 

144,120 

158,532 

170,000 

172,044 

187,356 

201, 768 

216, 180 

230,502 

245,004 

250,416 

273,828 

288, 24C 

:?2. 6.'>2 

315,200 

Poundi. 
100 
200 
300 
400 
500 
600 
700 
800 
000 
1,000 
1,100 

Inch. 

0. 

.0003 
.0000 
.0014 
.0021 
.0080 
.0041 
.0056 
.0071 
.0087 
.0107 

Jnehs 

0. 

.0001 
.0003 
.0007 
.OOU 
.0015 
.0023 
.0033 
.0042 
.0064 
.0070 

Initial  load. 

B  =  1,667,000. 

E  — 1,364,000. 
First  crack. 

Ultimate  strength. 

1,200 
1,300 
1,400 
1,500 
1,600 
1,700 
1,800 
1,000 
2,000 
2.100 
2,187 

.0126 
.0146 
.0168 
.0180 
.0208 
.0220 
.D252 
.0280 
.0315 
.0365 

.0085 
.0008 
.0115 
.0130 
.0143 
.0159 
.0174 
.0103 
.0214 
.0243 

No.  9858. 
Marks,  47. 

Composition:  Wayland  cement,  1;  sand,  4;  broken  stone,  10.71. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  22  days. 
Set  in  mold  51  hours,  in  water  3  months  28  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  12  days. 
Weight  per  cubic*,  loot,  140.52  pounds. 
Sectional  area,  144.00  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  BQuare 
inon. 

Compres- 
sion. 

Set. 

Poundt. 

14.460 

28,020 

43, 380 

57, 840 

86,760 

115,680 

144,600 

173, 520 

202,440 

231, 360 

260,  280 

271, 800 

Pounds. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1.600 

1,800 

1,880 

Inch, 

0. 
.0006 
.0014 
.0024 
.0045 
;0068 
.0005 
.0128 
.0170 
.0217 
.0237 

Inch. 
0. 

.0003 
.0007 
.0013 
.0026 
.0041 
.0057 
.0083 
.0111 
.0145 

Initial  load. 

B= 1,316, 000 
E  =  1,184, 000 
First  crack. 

Ultimate  strength. 
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Marks,  52. 

Compobition:  Waylaiid  cement,  1;  sand,  4;  broken  stone,  10,97. 

Consistency  of  mortar,  plastic. 

Age,  1  year  8  months  22  days. 

Set  in  mold  29  hours,  in  water  3  months  26  days;  bnried  in  sand  X 

year  1  month  10  days,  in  air  3  months  15  days. 
Weight  per  cubic  foot,  140.88  pounds. 
Sectional  area,  144.96  square  inches. 
Oauged  length,  5". 


Applie4l  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
iucb. 

Compres* 
sion. 

Set. 

PaundM. 

Pounds. 

Inch, 

Inch. 

14.496 

100 

0. 

0. 

Initial  load. 

28,992 

200 

.0008 

.0004 

43,488 

300 

.0018 

.(012 

57.984 

400 

.0032 

.  0022 

86.976 

600 

.0064 

.0047 

£  =  1,471,000. 

115,968 

800 

.0101 

.0073 

144.  MO 

1,000 

.0144 

.0106 

E  =  1,184. 000. 

173. 962 

1,200 

.0196 

.0145 

190,000 

First  crack. 

202,944 

1,400 

.0257 

.0194 

2^1.036 

1, 600 

.('338 

.0264 

258,200 

1,781 

Ultimate  strength. 

No.  9866. 

Marks,  57. 

Composition:  Wayland  cement,  1;  sand,  4;  broken  stone,  10.97. 

Gonsistency  of  mortar,  excess. 

Age,  1  year  8  months  24  days. 

Set  in  mold  45  hoars,  in  water  3  months  24  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  18  days. 
Weight  per  cubic  foot,  142.18  pounds. 
Sectional  area,  144.96  square  inches. 
Oauged  length,  5*\ 


Applied  loads. 

lu  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Coni)>ros- 
siuu. 

Set. 

Pounds. 

14,496 

28,992 

43.488 

57.984 

86,976 

115,968 

144,960 

173, 952 

202,944 

231, 936 

260, 928 

271,000 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1.200 

1,400 

1,600 

1.800 

1,809 

Inch. 
.0 

.0006 
.0014 
.0021 
.0049 
.0086 
.0128 
.0169 
.0212 
.0272 
.0322 

Inch, 

0. 

.0003 
.0009 
.0013 
.0033 
.0060 
.0093 
.0124 
.0155 
.  0200 
.0225 

Initial  load. 

£  =  1.562,000. 
E  =  1,288,000. 
First  crack. 

Ultimate  strength. 

—  ^ 
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No.  9870. 

Marks,  48. 

CompositioD :  Wayland  cement,  1;  sand,  5;  broken  stone,  11 .25. 

Consistency  of  mortar,  dry. 

Age,  1  year  8  months  22  days. 

Set  in  mold  47  honrs,  in  water  3  months  28  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  3  months  12  days. 
Weight  per  cubic  foot,  141.36  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gaaged  leogth. 

Ri-niarkA. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,412 

>     28,824 

43,236 

57,648 

86,472 

115,296 

144,120 

172,044 

201,768 

264,000 

Pounds. 

100 

200 

800 

400 

600 

800 

1.000 

1,200 

1,400 

1,832 

Inch. 

0. 

.0005 
.0014 
.0025 
.0057 
.0008 
.  0137 
.0200 
.0282 

Inch. 

0. 

.0002 
.0008 
.0015 
.OO;i0 
.0060 
.OOOH 
.0147 
.0212 

Initial  load. 

E= 1,380,000. 

E— 1,154,000. 

First  crack. 
Ultimate  streisiitb. 

No.  9874. 
Marks,  53. 

Composition:  Wayland  cement,  1^  sand,  5^  broken  stone,  12.50. 
Consistency  of  mortar,  plastic. 
Age,  1  year  9  months  5  days. 
Set  in  mold  24  hours,  in  water  3  months  26  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  28  days. 
Weight  per  cubic  foot,  139.60  pounds. 
Sectional  area,  144,84  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  gauged  leogth. 

Rcmnrks. 

• 

Total. 

Per  sqoare 
incn. 

Gompres- 
sion. 

Set. 

Pounds. 

14,484 

28,968 

43,452 

OT,936 

86.904 

115,872 

144.840 

173,808 

202, 776 

231, 744 

236,200 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,631 

Inch. 

0. 

.0007 
.0016 
.0028 
.0062 
.0100 
.0147 
.0108 
.0260 
.0340 
.0857 

Inch, 

0. 

.0004 
.0011 
.0018 
.0042 
.0072 
.0106 
.0147 
.0191 
.0246 

Initial  load. 

£  =  1,860,000. 
Fir«t  «rack. 

TJltimate  strength. 
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No.  9878. 
Marks,  58. 

Composition:  Wayland  cement,  1;  sand,  5;  broken  stone,  12.90. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months  23  days. 
Set  in  mold  27  hours,  in  water  3  months  24  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  18  days. 
Weight  per  cubic  foot,  141.76  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gaugo'd  length. 

BemarkB. 

Total. 

Per  square 
inch. 

Coniprea-  ,        g^,. 
siun.       1 

Pounds. 

14,412 

28.824 

43,236 

57,648 

86, 472 

115,296 

144. 120 

169, 000 

172, 944 

201,768 

230.592 

245,700 

Pounds. 
100 
200 
300 
400 
600 
800 
1,000 

Inch. 

0. 
.0009 
.0021 
.00i9 
.0082 
.0133 
.  0191 

Inch. 

0. 
.0006 
.0015 
.0028 
.0063 
.0103 
.0148 

Initial  load. 

E  =  1,316,000. 

E  -^  1,046,000. 
First  crack. 

Ultimate  strength. 

i,"26b"' 

1.400 
1,600 
1,705 

.0207 
.0367 
.0471 
.0524 

.0208 
.0289 
.OJdO 

i 


No.  9SS2. 
Marks,  59. 

Composition:  Ironclad  cement,  1;  s^nd,  2;  broken  stone,  8.04. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  28.days. 
Set  in  mold  48  hours,  in  water  3  months  23  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  23  days. 
Weight  per  cubic  foot,  145.60  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gnnged  length. 

I^einarks. 

Total. 

Per  sqnare 
inch. 

Conipri'S- 
siun. 

Set. 

Pounds. 

14.448 

28,896 

43,344 

57,  792 

86,688 

115, 584 

144,480 

173, 376 

202,  272 

231. 168 

260,064 

288,  960 

317,  856 

346, 752 

375, 648 

404,544 

433, 440 

462,  336 

474,  300 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1.  200 

1,400 

1,600 

1,800 

2,000 

2,200 

2, 400 

2,600 

2,800 

3.000 

3,200 

3,283 

Inch. 

0. 
.0001 
.0004 
.0007 
.0013 
.0021 
.0029 
.0041 
.0058 
.0077 
.0102 
.0124 
.0151 
.0183 
.0230 
.0265 
.0326 
.0430 

Inch. 

0. 

0. 
.0001 
.0001 
.0003 
.0006 
.0010 
.0016 
.  (X)24 
.0035 
.0053 
.0066 
.0085 
.0107 
.0142 
.0163 
.0207 
.0324 

Initial  load. 

- 

E  =  2.500.000. 
^jE  =  2,368,000. 
Ie  =1,282,000. 

First  crack. 
Ultiiuate  stronjith. 

\"' ' 
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No.  9886. 
Marks,  62. 

Gomi)08ition:  Ironclad  cement,  1;  sand,  2;  broken  stone,  7.76. 
Oonsistency  of  mortar,  plastic. 
^£»6i  1  y^^  '^  months  15  days. 
Set  in  mold  24  hours,  in  water  3  months  23  days ;  buried  in  sand  1 

year  1  month  10  days,  in  air  2  months  11  days. 
Weight  per  cubic  foot,  144.37  pounds. 
Sectional  area,  144.48  square  inches. 
Oauged  length,  5^'. 


Ap}>lied  loads. 

In  ganged  length. 

Romarka. 

Total. 

per  Bqaare 
iiioh. 

Comprea- 
Bion. 

Set. 

Fotinds. 

Pounds. 

Inch. 

Inch. 

14.448 

100 

0. 

0. 

Initial  load. 

28,896 

200 

.0001 

0. 

•    43,344 

300 

.0003 

0. 

57,792 

400 

.0005 

.0001 

72,240 

500 

.0009 

.0002 

' 

86,088 

600 

.0012 

.0003 

E-=  2.778,000. 

101, 136 

700 

.0014 

.0004 

115,584 

800 

.0018 

.0006 

130,032 

900 

.0023 

.0008 

144,480 

1,000 

.0028 

.0010 

E= 2. 500,000. 

158, 928 

1,100 

.0036 

.0012 

173. 376 

1.200 

.0041 

.0015 

187, 824 

1,300 

.0052 

.0!J20 

202,272 

1,400 

.0064 

.0027 

218, 720 

1,500 

.0077 

.0035 

231. 168 

1,600 

.0091 

.0043 

245,616 

1,700 

.0105 

.0053 

260,  064 

1,800 

.0128 

.0069 

270,000 

First  crnolc. 

274,512 

i,'966"' 

.6145" 

.6081" 

A   Aft  ^1/  x/a  cA^^kv 

2»8,960 

2,000 

.0166 

.0095 

303,408 

2,100 

.0191 

.0114 

317,856 

2,200 

.0211 

.     .0128 

832,304 

2,300 

.0240 

.0J48 

346, 752 

2,400 

.0269 

.0170 

361,200 

2,500 

.0309 

.0200 

416,800 

2,881 

Ultimate  strength. 

464 


CONCRETE  CUBES. 


No.  9887. 

Marks,  62a. 

Composition:  Ironclad  cement,  1;  sand,  2;  broken  stone,  7.76. 

Oonsistency  of  mortar,  plastic. 

Age,  1  year  5  months  29  days. 

Set  in  mold  24  hours,  in  cool  cellar  1  year  5  months  2  days,  in  air  26 

days. 
Weight  per  cubic  foot,  142.07  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gaaged  length. 

Kcniarks. 

Total 

Per  oqoare 
incD. 

Comprea- 
aion. 

Set 

Pound: 

14,448 

28,896 

43, 344 

57. 792 

72, 240 

86,688 

101,136 

115, 584 

130, 032 

144,480 

158,928 

173, 376 

187,824 

201,000 

202,272 

216, 720 

14,448 

28,896 

43,344 

57,792 

72, 240 

86,688 

101, 136 

115,584 

130, 032 

144, 480 

130, 032 

115,584 

101, 136 

86,688 

72,240 

57,792 

43, 344 

28,896 

14,448 

14,448 

231,168 

245, 616 

260, 064 

274, 512 

288,960 

327,200 

Poundt. 

100 

200 

800 

40O 

500 

600 

700 

800 

900 

1,003 

1,100 

1,200 

1,300 

Inch, 

0. 

.0002 
.0005 
.0009 
.0016 
.0028 
.0032 
.0043 
.0056 
.0068 
.0081 
.0093 
.0106 

Inch, 

0. 

0. 

.0001 
.0002 
.0005 
.0008 
.0014 
.0022 
.0030 
.0038 
.0046 
.0055 
.0063 

Initial  load. 

E  =  1,667, 000. 

E  =  1,500,000. 

First  craok. 

After  2  mlnntes'  re«L 

After  5  minntes*  rest. 
Ultimate  strength. 

1,400 

1,500 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

900 

800 

700 

600 

500 

400 

300 

200 

100 

100 

1,600 

1,700 

1,800 

1,900 

2,000 

2,265 

.0120 
.0134 

.0073 
.00>5 

.0083 

.0088 
.0092 
.0097 
.0101 
.0105 
.0109 
.0112 

.0116 
.0119 



.0117 
.0115 
.0113 
.0111 
.0108 
.0104 
.0100 
.0094 

.00.^0 
.0083 
.0094 
.  OOft'.t 
.0103 
.01U9 
.0117 

.0147 
.0155 
.       .0163 
.0178 
.0191 
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No.  9890. 

Marks,  66. 

Composition:  Ironclad  cement,  1;  sand,  2;  broken  stone,  7.25. 

Consistency  of  mortar,  excess. 

Age,  1  year  9  months  1  day. 

Set  in  mold  41  hours,  in  water  3  months  21  days;  baried  in  sand 

1  year  1  month  10  days,  in  air  3  months  28  days. 
Weight  per  cubic  foot,  144.58  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5". 


Applied  londs. 

Id  gauged  Irngth. 

Koniarks. 

Total. 

Per  square 
iooh. 

Conipreso 
BiuD. 

Set. 

Pounds, 

Pounds. 

Inch. 

Inc?L 

14,412 

100 

0. 

0. 

Initial  load. 

28,824 

200 

.0001 

0. 

43,236 

300 

.0002 

0. 

67, 648 

400 

.0004 

0. 

86. 472 

600 

.0009 

.0001 

E=3, 125,000. 

115, 296 

800 

.0015 

.0004 

144, 120 

1,000 

.0023 

.0007 

£^2,812,000. 

173,944 

1,200 

.00.38 

.0015 

201,768 

1.4)0 

.0056 

.  0U23 

230,  &92 

1.600 

.0078 

.  0037 

259,416 

1,80U 

.0110 

.0060 

288,2-10 

2,000 

.0151 

.0089 

First  crack. 

317,064 

2,200 

.0104 

.0119 

345,888 

2,400 

.0247 

.0161 

374.712 

2,600 

.  o:{62 

.  0J,''»2 

403,  536 

2,800 

.0480 

.0348 

429,400 

2,979 

Ultlinato  strength. 

1 

Ko.  9894. 

Marks,  60. 

Composition:  Ironclad  cement,  1^  sand,  3;  broken  stone,  9.78. 

Consistency  of  mortar,  dry. 

Age,  1  year  8  months  23  days. 

Set  in  mold  45  hours,  in  water  3  months  23  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  18  days. 
Weight  per  cubic  foot,  143.31  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Persqaare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,532 

29,064 

43,596 

58,128 

87.192 

116. 256 

145, 320 

174,384 

202,  000 

203,448 

270.800 

Pounds. 
100 
200 
300 
400 
600 
800 
l.ODO 
1,200 

Jnoh, 

0. 
.0000 
.0004 
.0012 
.0036 
.0073 
.0135 
.  0207 

Inch. 

0. 

0. 

.0001 
.0005 
.0021 
.0049 
.01)99 
.0158 

Initial  load. 

£=1,667.000. 
E=l,250,000. 
First  oraok. 
Ultimate  strength. 

1,400 
1,863 

.0310 

.0249 

H.  Doc  14a 
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No.  9898. 

Marks,  63. 

Composition:  Ironclad  cement,  1;  sand,  3;  broken  stone,  10. 

Consistency  of  mortar,  plastic. 

Age,  1  year  8  months  23  days. 

Set  in  mold  63  hoars,  in  water  3  months  21  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  19  days. 
Weight  per  cubic  foot,  143.31  pounds. 
Sectional  area,  145.68  square  inches. 
Gauged  length,  5^^ 


^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inon. 

Coroprea- 
sion. 

Set 

PotmcU. 

14.568 

29,136 

43,704 

58,272 

87,408 

116, 544 

145,680 

172,000 

174,816 

203,952 

233,088 

291,600 

Pounds. 
100 
200 
300 
400 
600 
800 
1,000 

Ineh. 

0. 

.0001 
.0003 
.0008 
.0022 
.0051 
.0106 

Iiuh. 

0. 

0. 

0. 

.0001 
.0009 
.0026 
.0069 

Initial  load. 

E= 1,923.000. 

B=l,216,000. 
First  oraok. 

Ultimate  strength. 

1,200 
1,400 
1,600 
2.001 

.0183 
.0320 
.0510 

.0139 
.0250 
.0J94 

.^ 
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No.  d902. 

Marks,  66. 

Gomposition :  Ironclad  cement,  1 ;  sand,  3 ;  broken  stone,  10.23. 

Consistency  of  mortal r,  excess. 

Age,  1  year  7  months  14  days. 

Set  in  mold  6i  lionrs,  in  water  3  months  20  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  2  months  11  days. 
Weight  per  cubic  foot,  142.57  pounds. 
Sectional  area,  145.56  square  inches. 
Gauged  length,  b*'. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Totftl. 

PerMuare 
inoh. 

Compres- 
sion. 

Set. 

Pounds. 

14,556 

29,112 

43,668 

58,224 

72,780 

87.336 

101. 89S 

116,448 

131.004 

145.560 

160,116 

174. 672 
189.228 
203.784 
218, 340 

14,  .^56 

29.112 

58,224 

87.336 

116,448 

145.560 

174,672 

203,784 

174. 673 
145,560 
116,448 

87,336 
58,224 
20,112 
14,.'>56 
279,300 

Pounds, 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1.300 

1.400 

1,500 

100 

200 

400 

600 

800 

1,000 

1.200 

1, 400 

1,200 

I.IKM) 

800 

600 

400 

200 

100 

1,919 

Jneh, 

0. 

.0002 
.0006 
.0012 
.0020 
.0033 
.0051 
.0071 
.0096 
.0126 
.0166 
.  0210 
.0251 
.0305 
.0350 

Inch. 

0. 

0. 

.0002 
.0006 
.0011 
.0018 
.0032 
.0045 
.0065 
.0080 
.0122 
.0159 
.0191 
.0235 
.0270 
.0260 

Initial  load. 

B  =  1,667,000. 

E=  1,216,000. 
First  crack. 

After  i  minute. 

After  \  minnte. 
Ultimate  Htrvngth. 

.0274 
.0292 
.0308 
.0320 
.0331 
.0341 
.0356 
.0354 
.0849 
.0343 

.o:i36 

.0324 
.0305 

.0284 
.0282 
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No.  9006. 

Marks,  61-. 

Composition:  Tronclad  cement,  1;  sand,  4;  broken  stone,  12.85. 

Consistency  of  mortar,  dry. 

Age,  1  year  8  months  23  days. 

Set  in  mold  27  hours,  in  water  3  months  23  days;  baried  in  sand  1 

year  1  mouth  10  days,  in  air  3  mouths  19  days. 
Weight  per  cubic  foot,  142.33  pounds. 
Sectional  area,  145.80  square  inches. 
Gauged  length,  5^^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sQuaro 
Idod. 

Conipies- 
aion. 

Set. 

Pounds. 

14,580 

29,160 

43,740 

58.320 

87,480 

116, 640 

145,800 

174, 960 

201. 120 

232,200 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1.400 

1,593 

Inch. 

0. 

.0013 
.0032 
.0051 
.0099 
.0157 
.0221 
.0282 
.0365 

Inch. 

0. 

.0010 
.0025 
.0041 
.0080 
.0128 
.0181 
.0231 
.0297 

Initial  load. 

£=1,316,000. 
First  craok. 

Ultimate  strength. 

No.  9910. 

Marks,  64. 

Composition:  Ironclad  cement,  1;  sand,  4;  broken  stone,  12.85. 

Consistency  of  mortar,  plastic. 

Age,  1  year  8  mouths  24  days. 

Set  in  mold  45  hours,  in  water  3  months  21  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  21  days. 
Weight  per  cubic  foot,  141.53  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Komarks. 

Total. 

Per  sanare 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

14,448 

28,896 

43, 344 

57.792 

72,240 

86,688 

101, 136 

115, 584 

130, 032 

144,480 

158. 920 

173, 376 

187,824 

202,272 

216, 720 

281,168 

261,800 

Pounds. 

100 

200 

300 

400 

500 

600 

•    700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1.809 

Inch. 
0. 

.0006 
.0013 
.0025 
.0038 
.00->6 
.0078 
.0100 
.0126 
.0160 
.0194 
.0225 
.0273 
.0318 
.0389 
.0473 

Inch. 

0. 

.0004 
.0009 
.0016 
.0028 
.0040 
.  0059 
.0075 
.0097 
.0123 
.0150 
.0174 
.0212 
.0248 
.0810 
.0379 

Initial  load. 

E  =  1,562,000. 
E  =  1,216,000. 

First  oraok. 
Ultimate  strength. 
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No.  9914. 

Marks,  67. 

Composition:  Ironclad  cement,  1;  sand,  4;  broken  stone,  15. 

Consistency  of  mortar,  excess. 

Age,  1  year  8  months  25  days. 

Set  in  mold  45  hoVirs,  in  water  3  montbs  19  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  24  days. 
Weight  per  cubic  foot,  144.89  pounds. 
Sectional  area,  145.20  square  inches. 
Gauged  length,  5^^ 


Applied  loads. 

In  ganged  length. 

Bomarks. 

TotaL 

Per  square 
incn. 

Compree- 
•ion. 

Set. 

Pounds. 

14, 520 

29,040 

43,560 

68,080 

87. 120 

116, 160 

145,200 

172,000 

174,240 

203,280 

232, 320 

267,300 

Pounds. 
100 
200 
300 
400 
600 
800 
],000 

Inch. 

0. 

.0005 
.0012 
.0020 
.0050 
.0090 
.0144 

Jneh, 

0. 

.0002 
.0008 
.0014 
.0035 
.0066 
.0110 

Initial  load. 

E— 1.667,000. 

E=l,  324,00a 
F'lnt  crack. 

Ultimate  strength. 

1,200 
1.400 
1,600 
1,841 

.0211 
.0302 
.0445 

.6i66 
.0244 
.0371 

S"o.  9915. 

Marks,  67a. 

Composition:  Ironclad  cement,  1;  sand,  4;  broken  stone,  15. 

Consistency  of  mortar,  excess. 

Age,  1  year  5  months  26  days. 

Set  in  mold  45  hours,  in  cool  cellar  1  year  4  months  29  days,  in  air 

26  days. 
Weiglit  per  cubic  foot,  139.69  x)ounds. 
Sectional  area,  144.60  square  inches. 
Gauged  lengthy  5^^ 


Applied  loada. 

In  ganged  length. 

Beniarlcs. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,460 

28,920 

43,380 

57,840 

72,800 

86,760 

101,220 

115,680 

130, 140 

144,600 

204,700 

Pounds. 
100 
200 
800 
400 
600 
6U0 
700 
800 
900 
1,000 
1,416 

Jneh, 

0. 

.0010 
.0025 
.0048 
.0077 
.0111 
.0148 
.0188 
.0231 
.0278 

Jneh. 

0. 

.0006 
.0019 
.0037 
.0061 
.0088 
.0119 
.0152 
.0188 
.0228 

Initial  load. 

E=l,087,00a 
First  crack. 

Ultimate  strength. 

^ I 
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No.  9918. 

Marks,  68. 

Composition:  Ironclad  cemout,  1;  sand,  2;  broken  stone,  6.25. 

Consistency  of  mortar,  dry. 

Age,  1  year  9  months. 

Set  in  mold  42  hours,  in  water  3  months  19  days;  baried  in  sand  1 

year  1  month  10  days,  iu  air  3  months  29  days. 
Weight  per  cubic  foot,  145.09  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gnaged  length. 

Remarka. 

Total. 

Per  sanare 
incD. 

Comprea- 
Bion. 

Sot. 

Pounds. 

Poimda. 

Inch. 

Inch. 

14,460 

100 

0. 

0. 

Initial  load. 

28,920 

200 

.0001 

0. 

43,380 

300 

.0002 

0. 

57.840 

400 

.0004 

0. 

86,760 

600 

.0008 

0. 

E=3,125,000. 

115,680 

800 

.0012 

.0001 

144,600 

1,000 

.0017 

.0002 

E=3,000,000. 

173,520 

1,200 

.0028 

.0005 

202.440 

1,400 

.0030 

.0007 

E =2,000,000. 

2HI,  360 

1,600 

.0088 

.0011 

► 

260,280 

1,800 

.0046 

.0013 

289,200 

2,000 

.0057 

.0017 

318, 120 

2,200 

.0066 

.0021 

347,040 

2,400 

.0078 

.0026 

375,960 

2,6C0 

.0090 

.0032 

404,880 

2.800 

.0105 

.0040 

433,800 

8,000 

.0124 

.0050 

First  crack. 

462,720 

8,200 

.0146 

.0064 

401.640 

3, 400 

.0170 

.0078 

520,560 

3,600 

.0213 

.0104 

549,480 

3,800 

.0270 

.0141 

678,400 

4,000 

.0450 

.0253 

Ultimate  strength. 

J 
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No.  9922. 

Marks,  71. 

Oom position:  Ironclad  cement,  1;  sand,  2;  broken  stone,  6.71. 

Consistency  of  mortar,  plastic. 

Age,  1  year  8  months  12  days. 

Set  in  mold  45  hoars,  in  water  3  months  18  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  12  days. 
Weight  per  cubic  foot,  144.37  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5^'. 


Applied  loads. 

In  ganged  length. 

BemarkB. 

Total. 

Per  Bonare 
incn. 

Comprea- 
Bion. 

Set. 

Poundg. 

14,424 

28,848 

43,272 

67,896 

86,544 

115,392 

144. 240 

173.088 

201,936 

230,784 

259.832 

288,480 

317,328 

346, 176 

375,024 

40:{,872 

432.720 

461,568 

400.416 

610.264 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1.200 

1,400 

1.600 

1,800 

2,000 

2,200 

2.400 

2,600 

2,800 

3,000 

3,200 

8,400 

3.600 

Inch. 

0. 

.0001 
.0002 
.0004 
.0008 
.0013 
.0018 
.0024 
.0031 
.0040 
.0048 
.0058 
.0068 
.0060 
.0091 
.0104 
.0121 
.0143 
.0174 
.0209 

Inch. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0003 
.0005 
.0007 
.0011 
.0014 
.0018 
.0022 
.0028 
.0033 
.0041 
.0048 
.0060 
.0078 
.0096 

Initial  load. 

B  — 3,571,000. 

B  — 3,000,000. 

Ie  =  2,000,000. 

First  crack. 
XJItiiiiate  strength. 
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Fo.  9926. 

Marks,  74. 

Composition:  Ironclad  cement,  1;  saod,  2;  broken  stone,  6.5L 

Consistency  of  mortar,  excess. 

Agej  1  year  8  months  14  days. 

Set  in  mold  45  hours,  in  water  3  months  17  days;  buried  in  sand    1 

year  1  month  10  days,  in  air  3  months  15  days. 
Weight  per  cubic  foot,  145.24  i>ounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  sqnaro 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,460 

28, 920 

43.380 

57,840 

86,760 

116, 680 

144,600 

173,520 

202,440 

231,360 

260,  280 

289,200 

318, 120 

847, 040 

875,960 

404, 880 

433.800 

406,800 

Pounds. 

100 

200 

300 

400 

600 

800 

1, 000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,436 

Inch. 

0. 

.0000 
.0001 
.0003 
.0008 
.0014 
.0020 
.0029 
.0037 
.0040 
.0062 
.0082 
.0107 
.0130 
.0166 
.0200 
.0249 

Inch. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0004 
.0007 
.0011 
.0015 
.0021 
.0032 
.0046 
.0061 
.0083 
.0105 
.0139 

Initial  load. 

E  =  3,125,000. 
E  ---.  2,812,000. 

.E  =  1,471,000. 

First  orack. 
Ultimate  strength. 

No.  9930. 
Marks,  69. 

Composition:  Ironclad  cement,  1;  sand,  3;  broken  stone,  8.32. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  17  days. 
Set  in  mold  39  hours,  in  water  3  months  19  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  16  day. 
Weight  per  cubic  foot,  141.31  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5^^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
in  en. 

Compres- 
sion. 

Set. 

Pounds. 

14,424 

28, 848 

43, 272 

57,690 

86,544 

115, 392 

144,240 

173,088 

201, 936 

230,784 

259, 632 

288,480 

818,000 

Pounds. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,170 

Inch, 

0. 

.0002 
.0007 
.0012 
.0022 
.0038 
.0060 
.0093 
.0133 
.0186 
.0258 
.0362 

Inch. 

0. 

0. 

.0001 
.0003 
.0010 
.0018 
.0033 
.0057 
.0091 
.0127 
.0189 
.  0278 

Initial  load. 

E= 2,083,000. 
E=l,  667,000. 

First  crack. 
Ultimate  strength. 
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No.  9934. 
Marks,  72. 

Composition:  Ironclad  cement,  1;  sand,  3;  broken  stone,  8.38. 
Consistency  of  mortar,  plastic. 
AgGj  1  year  8  months  14  days. 
Set  in  mold  51  hours,  in  water  3  months  17  days;  buried  in  sand  1 

year  1  month  and  10  days,  in  air  3  mouths  15  days. 
Weight  per  cubic  foot,  140.49  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5*\ 


Applied  loads. 

In  saaged  length. 

Kemnrks. 

Total. 

Fer  square 
incD. 

Compres- 
sion. 

Set. 

Pounds. 

14, 472 

28, 944 

43.418 

57. 888 

86.832 

115,778 

144, 720 

173, 684 

202, 608 

231,552 

245.000 

260.498 

289. 440 

318, 384 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1, 200 

1,400 

1,600 

Inch. 

0. 

.0003 
.0008 
.0013 
.0028 
.0043 
.0064 
.0091 
.0118 
.0147 

Inch. 

0. 
.0001 
.0003 
.0008 
.0013 
.0025 
.0040 
.0068 
.0077 
.0007 

iDltial  load. 

E  =  1.923,000. 
E— 1,876,000. 

First  crack. 
Ultimate  strength. 

1,800 
2,000 
2,200 

.0178 
.0215 
.0247 

.0117 
.0146 
.0155 

After  determining  the  set  the  specimen  failed  while  reapplying  the 
load,  the  highest  load  then  reached  being  310,000  pounds. 

No.  9938. 
Marks,  75. 

Composition:  Ironclad  cement,  1;  sand,  3;  broken  stone,  8.38. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months  21  days. 
Set  in  mold  51  hours,  in  water  3  months  16  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  23  days. 
Weight  per  cubic  foot,  143.52  pounds. 
Sectional  area,  144.90  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  f  qnare 
inch. 

Comprea> 
sion. 

Set. 

Pounds. 

14,496 

28,992 

43,488 

67, 984 

88,978 

115,988 

144,960 

173, 952 

202,944 

231,936 

260,928 

289.920 

318,912 

347,904 

385,000 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

],400 

1,800 

1,800 

2,000 

2,200 

2,400 

2,518 

Inch. 

0. 

.0002 
.0005 
.0010 
.0019 
.0037 
.0061 
.0088 
.0115 
.0149 
.0185 
.0230 
.0285 
.0J81 

Inch, 

0. 

0. 
.0001 
.0003 
.0009 
.0019 
.0036 
.0054 
.0074 
.0099 
.0125 
.0100 
.0204 
.0283 

Initial  load. 

E =2,600,000. 
E=],73l,000. 

First  craok. 

TTltimate  strength. 

474 


CONCRETE  CUBES. 


No.  9942. 

Marks,  70. 

Composition:  TroTiclad  ccmeut,  1;  sand,  4;  broken  stone,  10.4G. 

Consistency  of  mortar,  dry. 

Age,  1  year  8  months  18  days. 

Set  in  mold  24  hoars,  in  water  3  months  18  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  3  months  18  days. 
Weight  per  cubic  foot,  142.58  pounds. 
Sectional  area,  14G.05  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

noniarkft. 

Total. 

Per  sqnnre 
incn. 

Compres- 
sion. 

Set. 

Poundg. 

14,605 

29,210 

43,815 

68,420 

87,630 

116. 840 

146,060 

175,260 

203,000 

204,470 

262. 890 

297,000 

Poundg. 
100 
200 
300 
400 
600 
800 
1,000 
1,200 

InefL 

0. 
.0002 
.0007 
.0013 
.0030 
.0052 
.01)80 
.0115 

Inch. 

0. 

0. 

.0002 
.0006 
.0017 
.  0034 
.0053 
.0080 

Initial  loud. 

£=1,923,000. 
£=1,687,000. 
First  crack. 

Ultimate  strength. 

1,400 
1,800 
2,034 

.0159 
.0279 

.0113 
.0210 

No.  994G. 
Marks,  73. 

Composition:  Ironclad  cement,  1;  sand,  4;  broken  stone,  11.25. 
Constetency  of  mortar,  plastic. 
Age,  1  year  8  months  13  days. 
Set  in  mold  47  hours,  in  water  3  months  17  days;  buried  in  sand  \ 

year  1  month  10  days,  in  air  3  months  14  days. 
Weight  per  cubic  foot,  141.3  >  pounds. 
Sectional  area,  145.56  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundg. 

14. 556 

29,112 

43,668 

68,224 

87,336 

116, 448 

145,560 

174, 672 

203,784 

232, 890 

269,800 

Poundg. 

100 

200 

30O 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,854 

■  Inch. 
0. 

.0003 
.0007 
.0012 
.0026 
.0045 
.0075 
.0117 
.0172 
.0240 

Inch. 

0. 
.0001 
.0002 
.0004 
.0012 
.0024 
.  0044 
.0074 
.0115 
.0169 

InitUl  load. 

£=1.786,000. 
£=1,452,000. 
First  crack. 
Ultimate  strength. 
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No.  9950. 
Marks^  76. 

Composition:  Ironclad  cement,  1;  sand,  4;  broken  stone,  11.25. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months  8  days. 
Set  in  mold  47  hoars,  in  water  3  months  16  days;  bnried  in  sand  1 

year  1  month  10  days,  in  air  3  months  10  days. 
Weight  per  cubic  foot,  140.64  pounds. 
Sectional  area,  145.68  square  inches. 
Gauged  length,  5". 


Applied  loftds. 

In  ganged  length. 

Kemarks. 

Total. 

Per  eqnare 
inco. 

Com  pros* 
sion. 

Set. 

Pmmda. 

14,568 

29,136 

43,704 

58,272 

87,408 

116,544 

145,680 

174, 816 

178. 000 

203.052 

255,200 

Poundt. 
100 
200 
300 
400 
600 
800 
1,000 
1.200 

Inch. 

0. 

.0005 
.0012 
.0022 
.0048 
.0087 
.0135 
.0205 

Inch. 

0. 

.0001 
.0007 
.0018 
.0033 
.0062 
.0100 
.0157 

IniUal  load. 

E  =  1,667,000. 
£=1,286.000. 
First  crack. 
Ultimate  strength. 

1,400 
1,752 

.0285 

.022:1 

No.  9054. 
Marks,  77. 

Composition:  Empire  cement^  1;  sand,  2;  broken  stone,  7.50. 
Consistency  of  mortar,  dry. 
Age^  1  yeivr  8  months  14  days. 
Set  in  mold  45  hours,  in  water  3  months  16  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  16  days. 
Weight  per  cubic  foot,  144.64  pounds. 
Sectional  area,  145.44  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  Bonare 
incn. 

Compres- 
sion. 

Set. 

Poundt. 

PoundM. 

Inch, 

Inch, 

14. 5U 

100 

0. 

0. 

Initial  load. 

20.088 

200 

.0003 

.0001 

43.632 

300 

.0000 

.0002 

58,176 

400 

.0009 

.0003 

87,264 

600 

.0013 

.0004 

E= 2,778,000 

116,352 

800 

.0020 

.0006 

145,440 

1.000 

.0026 

.0008 

^E =2,500,000 

174, 528 

1,200 

.0033 

.0010 

203,616 

1,400 

.0042 

.0014 

E— 1,724,000 

232, 704 

1,600 

.0051 

.0018 

261,792 

1,800 

.0062 

.0023 

290,880 

2,000 

.0072 

.0025 

1 

319,968 

2,200 

.0085 

.0032 

349,036 

2,400 

.0097 

.0037 

378, 144 

2,600 

.0109 

.0042 

407,232 

2.800 

.0127 

.0050 

436,320 

3,000 

.0145 

.0060 

First  orack. 

465,408 

8,200 

.0168 

.0072 

494,  496 

8,400 

.0192 

.0088 

523.584 

8,600 

.0220 

.0105 

652,672 

3,800 

.u:«4 

.0125 

581, 760 

4.000 

.0300 

.0150 

610.500 

4,198 

Ultimate  strength. 

476 


CONCRETE  CUBES. 


No.  9968. 
Marks,  80. 

GouipositioD :  Empire  cement,  1;  sand,  2;  broken  stone,  6.71. 
Consistency  of  mortar,  plastic. 
Age,  1  year  8  months  7  days. 
Set  in  mold  69  hours,  in  water  3  months  14  days;  bnried  in  sand  1 

year  1  month  10  days,  in  air  3  months  10  days. 
Weight  per  cabic  foot,  143.21  ponnds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5'. 


Applied  loads. 

In  ganged  length. 

Kemarks. 

TotaL 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 

Pounds. 

Jneh. 

Inch, 

14,424 

100 

0. 

0. 

Initial  load. 

28,848 

200 

.0001 

0. 

43, 2';6 

800 

.0002 

0. 

57,648 

400 

.0005 

0. 

86,472 

600 

.0012 

.0001 

E  =  2,278.000. 

115,296 

800 

.002t) 

.0006 

144, 120 

1,000 

.0031 

.0012 

jK  =  2,368,00a 

172,944 

1,200 

.0043 

.0019 

201,768 

1,400 

.0061 

.0030 

E  — 1,351,000. 

230,592 

1,GOO 

.0084 

.0045 

259,416 

1.800 

.0110 

.  0002 

288.240 

2.000 

.0i:t4 

.0078 

817,064 

2,200 

.0172 

.0104 

845,888 

2.400 

.  0209 

.0131 

First  crack. 

874, 712 

2,000 

.  0260 

.0170 

427,600 

2,064 

Ultimate  strength. 

f 


Ko.  9962. 
Marks,  83. 

Composition:  Empire  cement,  1;  sand,  2;  broken  stone,  7.50. 
Consistency  of  mortar,  excess. 
Age,  I  year  8  mouths  5  days. 
Set  in  mold  69  hours,  in  water  3  months  13  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  9  days. 
Weight  per  cubic  foot,  145.37  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5^\ 


Applied  loads. 

In  ganged  length. 

Bemarki. 

Total. 

Per  sqnare 
incli. 

Compres- 
sion. 

Set. 

Pounds, 

14,460 

28,920 

43, 380 

67,840 

86,760 

115,680 

144. 600 

173, 520 

202.440 

231,360 

260, 280 

289.200 

818, 120 

847, 040 

875,960 

404,880 

433, 800 

462,  720 

491,040 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

l.KOO 

2,000 

2,200 

2,400 

2,600 

2.800 

siooo 

3.200 
8,400 

Inch. 

0. 

.0000 
.0001 
.0003 
.0008 
.0014 
.0021 
.OOJl 
.0043 
.  0062 
.0084 
.0115 
.0148 
.0177 
.0213 
.0246 
.0285 
.0340 
.0520 

Inch, 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0004 
.0009 
.0014 
.0024 
.0037 
.0058 
.0080 
.0099 
.0125 
.0146 
.0172 
.0210 
.0333 

Initial  load. 

E=r  3,571,000. 

"  E  =  2,647,000. 

E  =  1,250,000. 

First  craok. 
TJItimate  strength. 
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Fo.  9966. 
Marks,  78. 

Composition:  Empire  cement,  1;  sand,  3;  broken  stone,  9.78. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  mouths  21  days. 
Set  in  mold  75  hours,  in  water  3  montlis  14  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  3  months  24  days. 
Weight  per  cubic  foot,  142.21  pounds. 
Sectional  area,  145.08  square  inches. 
Gauged  length,  5^'. 


Applied  loads. 

• 
In  ganged  length. 

Bemarkb. 

Total. 

Persauare 
incn. 

Compres- 
Bion. 

Set. 

Potmdf. 

14,508 

29.016 

43.524 

58,032 

87.048 

116,064 

145,080 

174,096 

50.778 

14,508 

203.112 

232, 128 

261, 144 

200.160 

319, 176 

348. 102 

377,208 

399,600 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

350 

100 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,754 

Jneh. 

0. 

0. 

.0002 
.0004 
.0000 
.0015 
.0025 
.0035 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0003 
.0009 
.0012 

Initial  load. 

E=:  8, 125,000. 
p— 2,812,000. 

Rested  under  this  load  16  hours. 
E— 1,282,000. 

First  craok. 
Ultimate  strength. 

.0014 
.0022 
.0034 
.0050 
.0074 
.0116 
.0180 
.0266 

.0049 
.0070 
.0095 
.0129 
.0183 
.0261 
.0372 

Ko.  9970. 
Marks,  81. 

Composition:  Empire  cement,  1;  sand,  3;  broken  stone,  10.23. 
Consistency  of  mortar,  plastic. 
Age,  1  year  8  months  6  days. 
Set  in  mold  75  hours,  in  water  3  months  13  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  10  days. 
Weight  per  cubic  foot,  142.81  pounds. 
Section  aJ  area,  145.32  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inon. 

Compres- 
sion. 

Set. 

Ptmnd*. 

14,532 

29,064 

43,596 

58,128 

87,192 

116. 256 

145, 320 

174,384 

203.448 

232,512 

261,576 

290,640 

319, 704 

844,800 

Pounds. 

100 

200 

800 

400 

600 

800 

1.000 

1,200 

1,400 

1,600 

l.SUO 

2,000 

2.200 

2,373 

Inch, 

0. 

.0001 
.0005 
.0009 
.0023 
.0046 
.0082 
.0121 
.0166 
.0215 
.0271 
.0344 
.0436 

Inch. 

0. 

0. 

.0001 
.0003 
.0011 
.0026 
.0051 
.0082 
.0114 
.0152 
.0195 
.0250 
.0328 

Initial  load. 

£  =  2,083,000. 
B  =  1,452,000. 

First  oraok. 
Ultimate  strength. 
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No.  9974. 
Marks,  84. 

Composition:  Empire  cemeDt,  1;  sand,  3;  broken  stone,  10.23, 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months  10  days. 
Set  in  mold  69  hours,  in  water  3  months  11  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  16  days. 
Weight  per  cubic  foot,  141.92  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Kemarka. 

Total. 

Per  square 
inoD. 

Comprea* 
Bion. 

Set. 

Pounds. 

14,460 

28,920 

43,380 

57.840 

86,760 

115,680 

144,000 

173, 520 

202,440 

212,000 

231,360 

260,280 

289,200 

326, 000 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

Jneh. 

0. 

.0002 
.0007 
.0013 
.0030 
.0058 
.0098 
.0144 
.0195 

Jneh. 

0. 

0. 

.0002 
.0004 
.0015 

.oo:{6 

.0066 
.0102 
.0141 

Initial  load. 

E  =  1,667.000. 
E  =  1,406,000. 

Firat  crack. 
Ultimate  atrength. 

1,000 
1.800 
2,000 
2,254 

.0271 
.0351 
.0457 

.0203 
.0272 
.0353 

* 


No.  9978. 
Marks,  79. 

Composition:  Empire  cement,  1;  sand,  4^  broken  stone,  12.85. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  19  days. 
Set  in  mold  71  hours,  in  water  3  months  14  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  22  days. 
Weight  per  cubic  foot,  140.37  pounds. 
Sectional  area,  144.84  square  inches. 
Gauged  length,  5". 


Applied  loada. 

In  gauged  length. 

Bemarka. 

TotaL 

Per  BQ  nare 
incn. 

Comprea- 
aion. 

Set. 

Pounds, 

14,484 

28.968 

43, 452 

67, 930 

86,904 

115, 872 

144,840 

173,808 

202, 776 

231,744 

260,712 

285,500 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

1,971 

Inch, 
0. 

.0005 
.0011 
.0020 
.0040 
.0070 
.0097 
.0138 
.0195 
.0269 
.0329 

Inch. 

0. 
.0002 
.0006 
.0011 
.0026 
.0045 
.0064 
.0094 
.0140 
.0195 
.0322 

Initial  load. 

E  =  1,786,000. 
E=  1,364,000. 
First  crack. 

Ultimate  strength. 
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No.  9982. 
Marks,  82. 

Composition:  Empire  cement,  1;  sand,  4;  broken  stone,  13.24. 
Consistency  of  mortar,  plastic. 
Age,  1  year  8  months  6  days. 
Set  in  mold  71  hours,  in  water  3  months  13  days;  buried  in  saiul  1 

year  1  month  10  days,  in  air  3  mouths  10  days. 
Weight  per  cubic  foot,  140.79  pounds. 
Sectional  area,  145.68  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  Kinged  length. 

Remarks. 

Total. 

Per  Muare 
incn. 

Compres- 
Hlon. 

• 

Set. 

PouTids. 

14,568 

29, 136 

43.704 

68,272 

87,406 

118,  u44 

146.880 

174, 818 

203,962 

233,088 

282,224 

270,300 

Pounds. 

100 

200 

300 

400 

800 

800 

1,000 

1,200 

1.400 

1.600 

1,800 

1,856 

Jneh, 

0. 

.0008 
.0019 
.0029 
.0059 
.0101 
.0148 
.0207 
.0277 
.0367 
.0493 

Inch. 

0. 

.0006 
.0013 
.0020 
.0041 
.0075 
.0108 
.0150 
.0212 
.0276 
.0387 

Initial  load. 

E= 1,389,000. 

E  =  1,184,000. 
First  crack. 

Ultimate  strength. 

No.  9985. 
Marks,  82c. 

Composition:  Empire  cement,  1;  sand,  4^  broken  stone,  13.24. 
Consistency  of  mortar,  plastic. 
Age,  1  year  5  months  30  days. 
Set  in  mold  71  days,  in  open  air  covered  with  sacking  and  wet  with 

water  several  times  a  day  for  2  months  16  days,  then  took  weather 

as  it  came  1  year  3  months  23  days. 
Weight  per  cubic  foot,  141.59  pounds. 
Sectional  area,  146.17  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Kemarka. 

Total. 

Per  sq  nare 
incn. 

Comprea- 
sion. 

Set. 

Pounds. 

14.817 

29,234 

43,851 

58,488 

73,085 

87,702 

102, 819 

116,938 

131,563 

146, 170 

180,787 

175.404 

190,021 

204,838 
219,256 
223,800 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1.300 

1.400 
1.500 
1.630 

Inch. 

0. 

.0010 
.0022 
.0038 
.0062 
.0090 
.0125 
.0156 
.0191 
.0225 
.0250 
.0273 
.0263 

.0273 
.0290 

Inch. 
0. 

.0007 
.0016 
.0030 
.0046 
.0073 
.0100 
.0124 
.0153 
.0179 
.0105 
.0211 
.0190 

.0177 
.0170 

Initial  load. 

B- 1.471.000. 
First  crack. 

Apparent  compression  nearly  reached  ".0300, 
when  the  micrometer  reversed  its  movement 
and  returned  to  ".0283. 

Ultimate  strength. 

Erratic  movement  of  the  micrometer  daring 

the  final  stages  of  the  test  attributed  to  local 

yielding  of  the  ooncrete. 
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No.  0986. 
Marks,  85. 

Composition:  Empire  cement,  1;  sand,  4;  broken  stone,  13.24. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months  23  days. 
Set  in  mold  65  hours,  in  water  3  months  11  days;  buried  in  sand 

1  year  1  month  10  days,  in  air  3  months  29  days. 
Weight  per  cubic  foot,  142.18  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  5^^ 


Applied  loads. 

In  gauged  length. 

Total. 

Per  M  nare 
iucn. 

Comprea- 
•ion. 

Set. 

Bemarka. 

Poundt. 

14,532 

20,064 

48,506 

68,128 

87,192 

116,256 

145,320 

174,384 

203,448 

232, 512 

252,800 

Pounds. 

100 

200 

300 

400 

6U0 

800 

1,000 

1,2(H) 

1,400 

1,600 

1,740 

Jneh. 

0. 

.0005 
.0012 
.0020 
.0045 
.0093 
.0148 
.0206 
.0266 
.0341 
.0338 

Jneh. 

0. 

.0002 
.0006 
.0012 
.0031 
.0068 
.0112 
.0168 
.0202 
.0254 

Initial  load. 

£=1,786,000. 

E— 1,250,000. 
First  cra«:k. 

Ultimate  strength. 

Ko.  9990. 
Marks,  86. 

Composition:  Empire  cement,  1;  sand,  2^  broken  stone,  6.33. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  16  days. 
Set  in  mold  63  hours,  in  water  3  months  11  days;  buried  in  sand 

1  year  1  month  10  days,  in  air  3  mouths  22  days. 
Weight  per  cubic  foot,  144.34  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5". 


Applied  loailB. 

In  ganged  length. 

1 
Bomarks. 

ToUl. 

Per  square 
inch. 

Comprea* 
slon. 

Set. 

Povndt. 

Pound*. 

Jneh. 

Jneh, 

14,412 

100 

0. 

0. 

Initial  load. 

28,824 

200 

.0002 

0. 

43.236 

300 

.0005 

0. 

57,648 

400 

.0007 

.0001 

86,472 

600 

.0012 

.0003 

E— 2,778,000. 

115, 296 

800 

.0019 

.0005 

144, 120 

1.000 

.0024 

.0007 

p  1^2,647,000. 

172. 944 

1,200 

.0031 

.0010 

■ 

201, 768 

1,400 

.0040 

.0013 

E=^  2,273,000. 

230, 592 

1,600 

.0047 

.0019 

>                                 ' 

250, 416 

1,800 

.0056 

.0022 

288.240 

2,000 

.0065 

.0026 

144, 120 

1,000 

Rested  under  this  load  16  bonra. 

100 
2,200 

.0036 
.0038 

317,064 

.0080 

345, 888 

2, 400 

.0089 

.0041 

374.712 

2,600 

.0101 

.0046 

403, 536 

2,800 

.0114 

.0052 

432, 860 

8,000 

.0132 

.0062 

461, 184 

8,200 

.0161 

.0074 

First  Oracle 

490, 008 

8,400 

.0178 

.0090 

518, 832 

8,600 

.  0208 

.0107 

647,656 

3,800 

.0255 

.0142 

576,  480 

4,000 

.0^70 

588.500 

4,083 

Ultimate  strength. 
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No.  9994. 
Marks,  89. 

Composition:  Empire  cement,  1;  sand,  2;  broken  stone,  6.43. 
Consistency  of  mortiir,  plastic. 
Age,  lyear  8  months  15  days. 
Set  in  mold  63  honrs,  in  water  3  months  10  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  22  days. 
Weight  per  cubic  foot,  144.62  pounds. 
Sectional  area,  144.96  square  inches. 
Ganged  length,  6". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
incu. 

Compres- 
sion. 

Set. 

Poundt. 

14, 496 

28,992 

43,488 

57,984 

86,976 

115,968 

144,960 

173,952 

202.944 

231,936 

260,928 

289. 920 

318.912 

a47, 904 

376, 896 

405,888 

406, 000 

434,880 

463,  872 

537. 000 

Pounds. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,801) 

2,000 

2,200 

2,400 

2,600 

2,800 

Jneh. 

0. 

.0001 
.0002 
.0005 
.0010 
.0016 
.0022 
.0030 
.0039 
.0052 
.0063 
.0082 
.0102 
.0122 
.0155 
.0187 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0005 
.0008 
.0012 
.0018 
.0024 
.0034 
.0042 
.0056 
.0080 
.0099 

K  =  2,778,000. 
E  -^2,647,000. 
E  -1,613,000. 

First  crack. 
Ultimate  strength. 

3,000 
3,200 
8,704 

.0231 
.0285 

.0132 
.0174 

No.  9998. 
Marks,  92. 

Comiiosition:  Empire  cement,  1;  sand,  2;  broken  stone,  6.43. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  mouths  16  days. 
Set  in  mold  63  hours,  in  water  3  months  9  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  24  days. 
Weight  per  cubic  foot,  144.29  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  6'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Personare 
inch. 

Compres- 
eion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,412 

100 

0. 

0. 

Initial  load. 

28,824 

200 

.0002 

0. 

43,236 

300 

.0005 

.0001 

57,648 

400 

.0007 

.0002 

86,472 

600 

.0013 

.0003 

E= 2,500,000. 

115,296 

800 

.0021 

.0007 

144, 120 

1,000 

.0033 

.0011 

E=2,OI5,000. 

172.  944 

1,200 

.0043 

.0016 

201,768 

1,400 

.0060 

.0024 

E=1.163,000. 

230, 592 

1,600 

.0082 

.oo:n 

• 

259, 416 

1,800 

.0112 

.0057 

288,  240 

2,000 

.0145 

.0080 

317, 064 

2,200 

.0175 

.0090 

345,888 

2,400 

.0200 

.0113 

374, 712 

2,600 

.0231 

.0131 

403,536 

2.800 

.0267 

.0160 

425,200 

2,950 

.0400 

TJltimate  strength. 
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No.  10002. 
Marks,  87. 

Coin  position:  Empire  cement,  1;  sand,  3;  broken  stone,  8.03. 
Cousistency  of  mortar,  dry. 
Age,  I  year  8  months  17  days. 
Set  in  mold  69  boars,  in  water  3  months  10  days;  bnriod  in  sand  1 

year  1  month  10  days,  in  air  3  months  24  days. 
Weight  per  cubic  foot,  141.21  pounds. 
Sectional  area,  145.32  sqnare  inches. 
Gauged  length,  b'\ 


Applied  loads. 

In  ganged  lengtli. 

Bemarka. 

Total. 

Per  BQuare 
incii. 

Comprea- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,682 

100 

0. 

0. 

IniUalloftd. 

29,064 

200 

.0002 

0. 

43,596 

800 

.0004 

.0001 

6^128 

400 

.0006 

.0001 

87,192 

600 

.0012 

.0003 

E= 2,778.000. 

116,266 

800 

.0019 

.0006 

146, 320 

1,000 

.0028 

.0010 

^E=:2,600,000. 

174,384 

1,200 

.0038 

.0014 

203,448 

1,400 

.0061 

.0020 

E- 1,361,000. 

232, 612 

1,600 

.0067 

.0028 

261, 676 

1,800 

.0087 

.0039 

290,640 

2,000 

.0115 

.0060 

/ 

810,704 

2.200 

.0149 

.0083 

346,768 

2,400 

.0207 

.0127 

377,832 

2.600 

.0280 

.0184 

Tirst  orack. 

406,896 

2,800 

.0380 

.0263 

419,600 

2.887 

Ultimate  strengtb. 

f 


No.  10006. 
Marks,  90. 

Composition:  Empire  cement,  1;  sand,  3;  broken  stone,  8.33. 
Consistency  of  mortar,  plastic. 
Age,  1  year  8  months  21  days. 
Set  in  mold  69  hours,  in  water  3  months  12  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  21  days. 
Weight  per  cubic  foot,  141.24  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  6''. 


Applied  loada. 

In  ganged  length. 

Bemarlca. 

Total. 

Peraqnare 
inoa. 

ComproB- 
aion. 

Set. 

Pounds. 

14, 448 

28,896 

43,344 

67,792 

86,688 

116, 684 

144,480 

173,376 

202. 272 

228,000 

231,168 

260,064 

288,960 

317, 856 

846,762 

872,600 

Pounds. 

100 

200 

300 

4U0 

600 

800 

1,000 

1,200 

1.400 

Inch. 

0. 

.0003 
.0006 
.0010 
.0020 
.0033 
.0048 
.0074 
.0098 

Inch. 

0. 

0. 

.0002 
.0004 
.0009 
.0017 
.0027 
.0044 
.0062 

Initial  load. 

B— 2,273.000. 
E— 1,143,000. 

First  crack. 
Ultimate  strength. 

teoo 

1.800 
2,000 
2,200 
2.400 
2.578 

.0129 
.0103 
.0203 
.0243 
.0274 

.0083 
.0108 
.0138 
.0168 
.0189 

H 
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No.  10010. 

Marks,  93. 

Composition:  Empire  cement,  1;  sand,  3;  broken  stone,  8.58. 

Consistency  of  mortar,  excess. 

Age,  1  year  8  months  14  days. 

Set  in  mold  93  honrs,  in  water  3  months  7  days;  buried  in  sand  1 

year  1  month  10  days;  in  air  3  months  23  days. 
Weight  per  cubic  foot,  143.83  ponnds. 
Sectional  area,  144.84  square  inches. 
Gaug^ed  length,  5". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

ToteL 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pound*. 

14,484 
28,968 
43,452 
57.936 
86,904 
115,872 
144,840 

ira,808 

202,776 
231.744 
260,712 
275,000 
289,680 
314,500 

Pound*. 

100 

200 

300 

400 

600 

800 

1,000 

1.200 

1,400 

1.600 

1,800 

Ineh. 
0. 

.0001 
.0004 
.0006 
.0015 
.0031 
.0054 
.0060 
.0120 
.0159 
.0214 

Ineh. 

0. 

0. 
.0001 
.0UU2 
.0006 
.0015 
.0030 
.0048 
.0078 
.0106 
.0149 

Initial  load. 

E  =  2,778,000. 
E- 1,875,000. 

First  oraek. 

2.000 
2,171 

.0275 
.0375 

.0193 

UltiinAte  strength. 

Fo.  10014. 

Marks,  88. 

Composition:  Empire  cement,  1;  sand,  4;  broken  stone,  10.71. 

Consistency  of  mortar,  dry. 

Age,  1  year  8  months  14  days. 

Set  in  mold  65  hours,  in  water  3  months  10  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  21  days. 
Weight  per  cubic  foot,  139.57  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

ficmarks. 

Total. 

Per  sq  nare 
inch. 

Compres- 
sion. 

Set. 

Pound*. 

14,472 

28,044 

43,416 

57,888 

86,832 

115, 776 

144,720 

173,664 

202,608 

231,552 

260.496 

285,000 

289,440 

300,100 

Pound*. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,6<K) 

1,800 

Ineh. 

0. 

.0001 
.0004 
.0007 
.0015 
.0025 
.0036 
.0057 
.0084 
.0121 
.0192 

Ineh. 

0. 

0. 

0. 
.0001 
.0005 
.0009 
.0014 
.0026 
.0044 
.0074 
.0129 

Initial  load. 

E  =  2,500,000. 
E  =  2,045,000. 

First  orach. 
Ultimate  strength. 

2,000 
2,074 

.0300 
.0570 

.0220 

484 


CONCRETE  CUBES. 


Fo.  10018. 

Marks,  91. 

Oomposition :  Empire  cement,  1;  sand,  4;  broken  stone,  10.71. 

Consistency  of  mortar,  plastic. 

Age,  1  year  8  months  20  days. 

Set  in  mold  66  hours,  in  wat^r  3  months  9  days^  buried  in  sand  I 

year  1  month  10  days,  in  air  3  months  28  days. 
Weight  per  cubic  foot,  141.08  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  5". 


I 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total 

Per  M  nore 
incli. 

Compres- 
aion. 

Set. 

Pounds. 

14, 448 

28,896 

43,344 

67,792 

86,688 

115,584 

144,480 

173, 376 

202,272 

231,168 

260,064 

288.960 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

Inch. 
0. 

.0002 
.0005 
.0010 
.0025 
.0045 
.0080 
.0118 
.0156 
.0209 
.0289 
.0400 

Ineh, 

0. 

0. 

.0002 
.0005 
.0014 
.0028 
.0052 
.0082 
.0110 
.0158 
.0216 

Initial  load. 

E-==  2,273,000. 
E =1,607,000. 
Firat  crack. 

Ultimate  HUfugth. 

No.  10022. 

Marks,  94. 

Composition:  Empire  cement,  1^  sand,  4;  broken  stone,  10.07. 

Consistency  of  mortar,  excess. 

Age,  1  year  8  months  14  days. 

Set  in  mold  89  hours,  in  water  3  months  7  days;  buried  in  sand  I 

year  1  month  10  days,  in  air  3  months  23  days. 
Weight  per  cubic  foot,  139.20  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  6''. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Totia. 

Per  square 
inch. 

CompreS' 
sion. 

Set. 

Pounds. 

14,532 

29.064 

43,596 

58,  128 

87, 192 

116, 256 

145,320 

174, 384 

203,448 

232, 512 

2;{5, 000 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,023 

Ineh. 

0. 

.0005 
.0013 
.0U24 
.OOtfO 
.0108 
.0:67 
.0225 
.  0291 
.0430 

Ineh. 

0. 

.0002 
.0009 
.0016 
.0043 
.0084 
.0130 
.0176 
.0225 
.0312 

Initial  load. 

E=l,471,000, 

E=l,216,000. 
First  crack. 

Ultimate  strength* 
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No.  10026. 
Markfi,  96. 

Composition:  Champion  cement,  1^  sand,  1;  broken  stone,  5. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  9  days. 
Set  in  mold  87  hours,  in  water  3  months  7  days,  buried  in  sand  1 

year,  1  month  10  days,  in  air  3  months  18  days. 
Weight  per  cubic  f<jot,  143.43  pounds. 
Sectional  area,  145.20  square  inches. 
Gauged  length,  5^^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  M  aare 
■    inon. 

Compres* 
sion. 

Set. 

Pounds. 

Pounds. 

Jneh. 

Inch. 

14, 520 

100 

0. 

0. 

Initial  load. 

29,040 

200 

.0001 

0. 

43,660 

300 

.0004 

.0001 

58,080 

400 

.0007 

.0001 

87,120 

600 

.0013 

.000:) 

E =2,500,000. 

• 

116, 160 

800 

.0022 

.0008 

145,200  . 

1,000 

.00.32 

.0013 

^£=2,368,000. 

174,240 

1,200 

.0(M6 

.0021 

203,280 

1,400 

.0063 

.0033 

K=l,471,000. 

232,320 

1,  iW 

.0081 

.0044 

261.360 

1,800 

.0107 

.0061 

290,400 

2.000 

.0135 

.0082 

1 

319. 440 

2,200 

.0166 

.0103 

348,480 

2,400 

.0102 

.0123 

First  crack. 

377. 520 

2,600 

.  02.16 

.0155 

406,560 

2,800 

.0280 

.0190 

456,000 

3,140 

Ultimate  strength. 

No.  10030. 
Marks,  98. 

Composition:  Champion  cement,  1 ;  sand,  1;  broken  stone,  4.79. 
Consistency  of  mortar,  plastic. 
-^S^j  1  y^AP  ^  months  8  days. 
Set  in  mold  87  hours,  in  water  3  months  6  days;  buried  in  sand  1 

year  L  month  10  days,  in  air  3  mouths  18  days. 
Weight  per  cubic  foot,  143.22  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sq aare 
incn. 

Compres- 
sion. 

Set 

Pounds. 

14,  532 

29.064 

43,596 

.58, 128 

87,192 

116,256 

145, 320 

174.384 

203,448 

232, 612 

261, 576 

290,640 

819,704 

348,768 

377, 832 

406,896 

413,600 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1.800 

2,000 

2,200 

2,400 

2,600 

2,800 

2.846 

Jneh. 

0. 
.0001 
.0003 
.0006 
.0013 
.0022 
.0035 
.0048 
.0U70 
.0093 
.0119 
.0153 
.0195 
.0244 
.0310 
.0364 

Inch. 

0. 

0. 

0. 

.0001 
.0002 
.0007 
.0015 
.0023 
.0036 
.0051 
.0068 
.0094 
.0122 
.0164 
.0212 
.0260 

Initial  load. 

E =2,273.000. 
E= 2,250,000. 
E= 1,282,000. 

First  cr%ck. 
Ultimate  strength. 
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No.  10034. 
Marks,  101. 

Composition:  Champion  cement^  1;  sand,  1;  broken  stone,  5.11. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  niontlis  7  days. 
Set  in  mold  87  bonrs,  in  water  3  months  5  days;  baried  in  sand   1 

year  1  month  10  days,  in  air  3  months  18  days. 
Weight  per  cnbic  foot,  143.04  pounds. 
Sectional  area,  144.13  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  saoare 
incQ. 

Comprea- 
aion. 

Set 

Pound*. 

Pounds. 

Inch, 

Jneh. 

14,412 

100 

0. 

0. 

Initial  load. 

28,824 

200 

0. 

0. 

43, 2:i6 

3U0 

0. 

0. 

57,648 

400 

.0002 

0. 

86,472 

600 

.0007 

0. 

E  =  3,671,000. 

115. 296 

800 

.0018 

.0003 

144.120 

1, 0(»0 

.00.')3 

.0012 

E  =  2, 143,000. 

172. 944 

1,200 

.0056 

.0028 

201,768 

1,400 

.ooai 

.0045 

230,592 

1.600 

.0113 

.0067 

259,416 

1,800 

.0147 

.0092 

288. 240 

2,000 

.0186 

.0121 

First  crack. 

317,064 

2,200 

.0236 

.0158 

845.888 

2.400 

.0292 

.0204 

403,600 

2,800 

Ultimate  strength. 

« 


No.  10038. 
Marks,  96. 

Composition:  Champion  cement,  1;  sand,  2;  broken  stone,  7.14. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  19  days. 
Set  in  mold  93  hours,  in  water  3  months  G  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  29  days. 
Weight  per  cubic  foot,  143.86  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incD. 

Compres- 
sion. 

Set. 

Pounds. 

14,424 

28.848 

43,272 

57,696 

86,544 

115. 392 

144. 240 

173. 088 

201,936 

23U,  784 

144, 240 

14,424 

250.632 

288,480 

317, 328 

346, 176 

875, 024 

403,872 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,000 

1(K) 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

Ineh. 

0. 

.0001 
.0003 
.0006 
.0012 
.0019 
.  0028 
.  0U40 
.0056 
.0075 

Ineh. 

0. 

0. 

0. 

.0002 
.0004 
.0008 
.0012 
.0018 
.0026 
.0038 

Initial  load.                                             ' 

E  =  3,125,000. 
E  =  2,812.000. 

B= 1,724,000. 

Rested  under  this  load  16  hours. 

• 

First  crack. 
Ultimate  strength. 

.0052 
.0059 
.0071 
.0105 
.0150 
.0214 

.0096 
.0116 
.0162 
0219 
.0301 
.0560 
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No.  10042. 
Marks,  99. 

Composition:  Ghampion  cement,  1;  sand,  2}  broken  stone,  7.25. 
Consistency  of  mortar,  plastic. 
Age,  1  year  8  months  13  days. 
Set  in  mold  OS'bours,  in  water,  3  months  5  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  mouths  24  days. 
Weight  per  cubic  foot,  143.29  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  aonare 
incn. 

Compres- 
sion. 

Set 

Pounds. 

14, 472 

28,944 

43,416 

57.888 

86,832 

115, 776 

144,720 

173.664 

202,608 

231,562 

260,496 

289.440 

818,384 

351,600 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2.200 

2,429 

Jneh. 

0. 

.0001 
.0008 
.0006 
.0013 
.0025 
.0040 
.0062 
.0008 
.0138 
.0179 
.0235 
.0322 

Jneh, 
0. 
0. 
.0001 

.0001 

.0004 
.0011 
.0019 
.00:i3 
.0058 
.0i)K9 
.0120 
.01H7 
.0235 

Initial  load. 

E=2, 778,000. 
B= 2,143,000. 

First  crack. 
Ultimate  strength. 

No.  10046. 
Marks,  102. 

Composition:  Champion  cement,  1;  sand,  2;  broken  stone,  6.92. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months  5  days. 
Set  in  mold  69  hours,  in  water  3  months  4  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  18  days. 
Weight  per  cubic  foot,  141.17  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bamarks. 

Total. 

Per  sqnare 
inoo. 

Compres- 
sion. 

Set. 

Pounds. 

14,412 

28,824 

4a.  286 

67,648 

86,472 

115,296 

144,120 

172,944 

201,768 

280,592 

259,416 

288,240 

809,900 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

1,150 

Jneh. 

0. 

.0001 
.0006 
.0018 
.0032 
.0059 
.0096 
.0135 
.0186 
.0245 
.0324 
.0408 

Jneh. 

0. 

0. 

.0001 
.0006 
.0019 
.0039 
.0069 
.0100 
.0140 
.0189 
.02.54 
.0324 

Initial  load. 

E=-- 1,928,000. 
E=l,667,000. 
First  crack. 

Ultimate  strength. 
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No.  10050. 
Marks,  97. 

Composition:  Gbampiou  cement^  1;  sand,  3;  broken  stone,  9.59. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  12  days. 
Set  in  mold  SO  hoars,  in  water  3  months  6  days;  boried  in  sand  1 

year  1  mouth  10  days,  in  air  3  months  22  days. 
Weight  per  cnbic  foot,  139.81  pounds. 
Sectional  area,  145.08  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  Moare 
tocn. 

Compres- 
sion. 

Set. 

Pounds. 

14,508 

20, 016 

43,524 

58. 032 

87.048 

116,064 

145,080 

174.096 

203, 112 

231,000 

Pounds. 

100 

200 

309 

400 

600 

800 

1,010 

1,200 

1,400 

1,591 

Jneh. 

0. 

.0005 
.0012 
.0021 
.0050 
.0090 
.0147 
.0234 
.0334 
.0522 

Inch. 

0. 

.0002 
.0007 
.0012 
.0035 
.0068 
.0113 
.0185 
.0267 

Initial  load. 

E  =  1,067,000. 
First  crack. 

Ultimate  strength. 

No.  10054. 
Marks,  100. 

Composition:  Champion  cement,  1;  sand,  3;  broken  stone,  9.78. 
Consistency  of  mortar,  plastic. 
Age,  1  year  8  mouths  8  days. 
Set  in  mold  89  hours,  in  water  3  months  5  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  19  days. 
Weight  per  cubic  foot,  140.91  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  6", 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sonare 
incQ. 

Compres- 
sion. 

Set. 

Pounds. 

14, 532 

29,064 

43.596 

58,128 

87,192 

116,256 

115,320 

170,000 

174,384 

203,448 

228,300 

Pounds. 
100 
200 
300 
400 
600 
800 
1,000 

Inch. 

0. 

.0006 
.OOltJ 
.  OOL'9 
.0076 
.  0139 
.  0227 

Ineh. 
0. 

.0002 
.0010 
.0020 
.0058 
.0110 
.0184 

Initial  load. 

E  — l,389,n00. 

E  L_  1,046,000. 
First  critck. 

Ultimate  strength. 

1,200 
1.400 
1,571 

.0334 
.0487 

.0275 
.0402 

1 
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No.  10058. 
Marks,  103. 

Coiopositioi) :  Ghnmpion  cement,  1;  Band,  3;  broken  stone,  9. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months  2  days. 
2Set  in  mold  65  hours,  in  water  3  months  4  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  15  days. 
Weight  per  cubic  foot,  139.15  ponuds. 
Sectional  area,  145.32  square  inches. 
Guaged  length,  5^'. 


Ajiplied  loads. 

In  ganged  length. 

Remarks. 

• 

Total. 

Per  sqaare    Compres- 
Inob.            sion. 

Set. 

Pounds. 

14, 532 

29  064 

43,506  ^ 

58.128 

72.  6(0 

87,192 

101,724 

116,256 

130,788 

145, 320 

159,852 

192,400 

Povnds, 

100 

200 

300 

400 

500 

600 

70O 

800 

900 

1,000 

1,100 

1,824 

Ineh. 
0. 

.0018 
.0044 
.00)^5 
.0131 
.0175 
.0215 
.0288 
.ttM8 
.0464 
.0553 

Inch. 
0. 

.0014 
.0039 
.0072 
.0112 
.0150 
.0204 
.0257 
.0166 
.0410 
.0492 

Initial  load 

First  crack  E  =  1,000,000. 

Ultimate  strength. 

No.  10062. 
Mnrks,  104. 

Composition:  Champion  cement,  1;  sand,  1;  broken  stone,  3.90. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  2  days. 
Set  in  mold  63  hours,  in  water  3  months  4  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  15  days. 
Weight  per  cubic  foot,  143.23  pounds. 
Sectional  area,  143.88  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  sanare 
incn. 

Comproa- 
sion. 

Set 

Pounds. 

14,388 

28,776 

43,164 

67, 552 

86,328 

115, 104 

,    143,880 

172,656 

201,432 

230,208 

258,984 

287,760 

316, 536 

845. 312 

374,  088 

402,864 

481,640 

460,416 

489.192 

517,968 

546,000 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

8,200 

8,400 

3,600 

8,796 

Inch. 

0. 

.0002 
.0005 
.0007 
.0012 
.0017 
.0023 
.0029 
.0036 
.0043 
.0050 
.0060 
.0071 
.0081 
.0096 
.0109 
.0127 
.0156 
.0184 
.0207 

Inch, 

0. 

0. 

.0001 
.0001 
.0002 
.0002 
.0005 
.0007 
.0009 
.0011 
.0014 
.0019 
.0025 
.0031 
.0040 
.0045 
.0054 
.0075 
.0091 
.0106 

Initial  load. 

E==  2,500,000. 
E— 2,500,000. 
B= 2,174,000. 

First  oraok. 
Ultimate  strength. 
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Fo.  100G3. 

Marks,  104a. 

Composition:  Champion  cement,  1;  sand,  1;  broken  stone,  3.90. 

Consistency  of  mortar,  dry. 

Age,  1  year  5  montbs  12  days. 

Set  in  mold  63  hours,  in  cool  cellar  1  year  4  months  14  days,  in  air 

26  days. 
Weight  per  cubic  foot,  140.56  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  Bqnare 
inch. 

Compres* 
aion. 

Set. 

Poundt. 

14, 412 

28,824 

43,236 

67,648 

72,060 

86,472 

100,884 

115, 296 

129, 708 

lU,  120 

168,532 

172,944 

187, 356 

201,768 

216,180 

230,592 

245,004 

259,416 

273. 828 

288,240 

302, 652 

310,000 

817, 064 

831, 476 

345,888 

898,000 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,600 

1,600 

1,700 

1,800 

1,900 

2,000 

2,100 

Inch. 

0. 

.0003 
.0005 
.0007 
.0010 
.0014 
.0017 
.0021 
.0025 
.0029 
.0034 
.0039 
.0045 
.0052 
.0062 
.0068 
.0079 
.0087 
.0100 
.0110 
.0127 

Inch. 

0. 

.0001 
.0001 
.0002 
.0003 
.0005 
.0006 
.0007 
.0009 
.0010 

Initial  load. 

E= 2,778,000. 
E— 2,808,000. 

E= 1,351,000. 

First  crack. 

Ultimate  strength.                                                   I 

.0014 

.0021 

.0029 

.0040 

.0054 

2,200 
2.300 
2,400 
2,762 

.0140 
.0164 
.0178 

.0075 

.0102 
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No.  10066. 
Marks,  107. 

Composition:  Champion  cemont,  1;  sand,  1;  broken  stone,  4.16. 
Consistency  of  mortar,  plastic. 
Age,  1  year  0  months  26  days. 
Set  in  mold  63  hours,  in  water  3  months  3  days;  buried  in  sand  1  year 

1  month  10  days,  in  air  2  months  10  days. 
Weight  per  cubic  foot,  142,28  pounds. 
Sectional  area,  145.20  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

• 

In  slanged  length. 

v^                   « 

Bemarks. 

ToUL 

Per  square 
incn. 

Compres- 
sion. 

Set. 

PoundM. 

Pounds. 

Inch. 

Inch. 

14,520 

100 

0. 

0. 

Initial  load. 

29.040 

200 

.0001 

0. 

43,660 

300 

.0003 

0. 

68,080 

400 

.0UO5 

.0001 

72.000 

600 

.0007 

.0001 

87,130 

600 

.0009 

.0002 

E=r3,571,000. 

101,640 

700 

.0012 

.0003 

116, 160 

800 

.0UI3 

.0003 

130,680 

900 

.0016 

.0004 

145,200 

1,000 

.0018 

.0005 

|E— 3,461.00a 

150,720 

1,100 

.0021 

.0007 

174, 240 

1,200 

.0025 

.0008 

188,760 

1,300 

.0030 

.0010 

20:i,  208 

1,4U0 

.0033 

.0012 

217,800 

1,500 

.oo:i8 

.0013 

.E==  1,724,000. 

232, 320 

1.600 

.0042 

.0014 

246,840 

1,700 

.0050 

.0018 

261,360 

1,800 

.0(i56 

.0020 

275,880 

l.OUO 

.0061 

.0024 

290,400 

2,000 

.0070 

.0028 

J 

304,920 

2,1U0 

.0079 

.0033 

819,440 

2, 200 

.0)87 

.0037 

333,960 

2,300 

.0096 

.0042 

348,480 

2,400 

.0105 

.0050 

360,000 
363,000 

First  crack. 

i'soo" 

'.b'm" 

.'6056* 

377,520 

2,6U0 

.0127 

.0002 

892,040 

2,700 

.0141 

.0072 

1 

406,560 

2,800 

.0153 

.0080 

421,  080 

2,UU0 

.0174 

.0097 

435,600 

3.000 

.0207 

.0122 

476. 000             A  ^"^^ 

Ultimate  strength. 

^t  ^*|   WW^F 

1            ' 
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No.  10070. 

Marks,  110. 

Composition:  Ghainpion  cementi  1;  sand,  1;  broken  stone,  4.20. 

Consistency  of  mortar,  excess. 

Age,  1  year  8  months. 

Set  in  mold  63  hoars,  in  air  3  months  2  days^  bnried  in  sand  1  year 

1  month  10  days,  in  air  3  months  15  days. 
Weight  per  cubic  foot,  142.36  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarlu. 

Total. 

Per  Bqnare 

iOCD. 

Compres- 
aion. 

Set 

• 

Pounds. 

Pounds, 

Inch, 

Inch, 

14, 412 

100 

0. 

0. 

Initial  load. 

28,824 

200 

.0002 

0. 

43,236 

800 

.0005 

0. 

67,648 

400 

.0009 

.0002 

86,472 

600 

.0018 

.0007 

E=--.  2, 273,000. 

116,296 

8U0 

.0030 

.0013 

144. 120 

1,000 

.0049 

.0026 

E  =  1,956,000. 

172, 944 

1,200 

.0008 

.0038 

201. 768 

1,400 

.0090 

.0052 

2»U,  592 

1,600 

.0128 

.0081 

259. 416 

1.800 

.0206 

.0151 

First  crack. 

288, 240 

2,000 

.0247 

.0187 

886,500 

2.675 

Ultimate  strength. 

f 
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No.  10074. 
Marks,  105. 

Composition:  Champion  cement,  1;  sand,  2^  broken  stone,  5.18. 
Consistency  of  mortar,  dry. 
Age,  1  year  6  months  26  days. 
Set  in  mold  69  hours,  in  water  3  months  3  days;  buried  in  sand  1 

year  1  mouth  10  days,  in  air  2  months  10  days. 
Weight  per  cubic  foot,  141.01  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5'\ 


Applied  loada. 

In  ganged  Icnigth. 

Remarks. 

Total. 

Perflqoare 
Inch. 

Compres- 
sion. 

Set. 

Founds, 

14. 412 

28,824 

43.236 

57,648 

r2. 060 

86,472 

100,884 

115.296 

129,708 

144, 120 

158,532 

17-A944 

187,356 

201,768 

210, 180 

230, 592 

245,004 

259,416 

273,828 

288.240 

302,652 

317,064 

831.476 

345,888 

360,000 

neO,  300 

374.400 

PoundM. 

100 

200 

300 

400 

500 

600 

700 

800 

000 

1,000 

1,100 

1,200 

1,300 

1,490 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,100 

2,200 

2,300 

2,400 

Jneh. 

0. 

.0001 
.0002 
.0005 
.0008 
.0010 
.0012 
.0015 
.0018 
.0022 
.0026 
.0032 
.0036 
.0041 
.0048 
.0055 
.0062 
.0070 
.0083 
.0095 
.0107 
.0126 
.0148 
.0175 

Ineh. 
0. 
0. 
0. 

.0001 

.0001 

.0002 

.0003 

.0004 

.0006 

.0006 

.0009 

.0012 

.0012 

.0014 

.0018 

.0020    ' 

.0025 

.0029 

.0037 

.0043 

.0U54 

.0066 

.0083 

.0102 

Initial  load. 

E— 3,126,000. 
E =2,812,000. 

E  =  1,389,000. 

First  orack. 
Ultimate  strength. 

2,500 
2,598 

.0219 

.0138 
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Ko.  10078. 
Marks,  108. 

Cotiipositiou:  Champion  cement,  1;  sand,  2;  broken  stone,  6.0S. 
Consistency  of  mortar,  plastic 
Age,  1  year  8  months  1  day. 
Set  in  mold  69  hours,  in  water  3  months  2  days;  buried  in  sand  1 

year  1  mouth  10  days,  in  air  3  months  IG  days. 
Weight  per  cubic  foot,  141.04  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  gauged  length. 

Totel. 

Per  souare 
incn. 

Compres- 
aion. 

Set. 

Pounds. 

14,424 

28,848 

43,272 

57,696 

86,544 

115, 392 

144, 240 

173, 088 

201,936 

230,784 

259,632 

288, 480 

317, 328 

346, 176 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2.  000 

2,200 

2,400 

1 

InoK 

0. 

.0002 
.0005 
.0009 
.0016 
.0026 
.00;J7 
.0051 
.0070 
.0094 
.0121 
.0167 
.0238 
.0380 

Inch. 

0. 

0. 

.0001 
.0002 
.0006 
.0011 
.0016 
.0024 
.0035 
.0051 
.0073 
.0103 
.0157 

Initial  load. 

E=:  2,500,000. 
E  =  2, 143,000. 
E  =  1,163,000. 

First  crm*k. 
Ultimnte  Htrenj^th. 

No.  10082. 
Marks,  111. 

Composition:  Champion  cement,  1;  sand,  2;  broken  stone,  6.18. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months. 
Set  in  mold  93  hours,  in  water  3  months  1  day;  buried  in  sand  1  year 

1  month  10  days,  in  air  3  months  16  days. 
Weight  per  cubic  foot,  141.91  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

Per  square 
incn. 

Compres- 
sion. 

Sot. 

Pounds, 

14,532 

29,064 

43, 506 

58,128 

87,192 

116, 256 

145, 820 

174,384 

203,448 

2:^,512 

261,576 

290.640 

810,000 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,133 

Inch, 

0. 

.0006 
.0010 
.0015 
.0029 
.0046 
.0070 
.0101 
.0134 
.0172 
.  0221 
.0250 

.0212 

Inch. 

0. 

.0001 
.0004 
.0008 
.0016 
.0020 
.0044 
.0066 
.0091 
.0120 
.0160 
.0161 

Initial  load. 

£=1,923,000. 
E=l,731,000. 

First  crack. 

]  Anomalons  behavior  of  micrometer  attributed 
>    to  local  yielding  of  the  specimen, 
j Ultimate  strength. 

J 
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No.  10086. 
Marks,  106. 

Composition:  Champion  cement,  1;  sand,  3;  broken  stone,  8.03. 
Consistency  of  mortar,  dry. 
Age,  1  year  6  months  27  days. 
Set  in  mold  6G  hours,  in  water  3  months  4  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  2  months  10  days. 
Weight  per  cubic  foot,  138.87  pounds. 
Sectional  area,  144.96  square  inches. 
Gauged  length,  5 J' 


Applied  loads. 

In  gaoged  length. 

Krmarks. 

Total. 

Per  SCI  nare 
iucn. 

Compres- 
sion 

Set. 

Pcundt. 

Poundt. 

In«h, 

Inch, 

14,496 

100 

0. 

0. 

Initial  load. 

28,992 

200 

.0002 

0. 

43,488 

300 

.0005 

.0001 

57,984 

400 

.0010 

.  ouo:i 

72,480 

500 

.0016 

.0006 

86,976 

600 

.0025 

.0012 

E  =  1,923,000. 

101,472 

700 

.0036 

.0019 

115,968 

800 

.0050 

.0029 

130.464 

900 

.0071 

.0043 

144,960 

1,0U0 

.0094 

.0061 

E  — 1,364,000. 

159,456 

1,100 

.0132 

.0093 

173, 063 

1,200 

.0172 

.0129 

188,448 

1,300 

.0211 

.0162 

189.000 

First  crack. 

202,944 

1,400 

.02r3 

.0217 

217,440 

1, 5(10 

.0455 

.0380 

218,200 

1,505 

TJltimate  strength. 

1 

No.  10090. 
Marks,  109. 

Composition:  Champion  cement,  1;  sand,  3;  broken  stone,  8.18. 
Consistency  of  mortar,  plastic. 
Age,  1  year  8  months. 
Set  in  mold  65  hours,  in  water  3  months  3  days^  buried  in  sand  1 

year  1  month  10  days;  in  air  3  months  14  days. 
Weight  per  cubic  foot,  139.01  pounds. 
Sectional  area,  147.01  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Kemarka. 

Total. 

Per  so  tiare 
incn. 

Compres- 
sion. 

Set 

Pounds, 

14,701 

29,402 

44,103 

58,804 

73,505 

88,206 

102,907 

117.608 

182.309 

147,010 

161,711 

176,412 

210,400 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,481 

Inch. 

0. 

.0004 
.0010 
.0020 
.0033 
.0047 
.0066 
.OOtfS 
.0115 
.0151 
.0199 
.0205 

Inch. 

0. 

.0001 
.0005 
.0012 
.0021 
.0031 
.0045 
.0071 
.0085 
.0115 
.0156 
.0213 

IniUal  load. 

£=l,562.00a 
First  crack. 

Ultimate  atrength. 

496 


CONCRETE  CUBEa 


No.  10094. 
Marks,  112.     . 

OoinpositioD :  Gbampion  cement,  1;  sand,  3;  broken  stone,  8.65. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months. 
Set  in  mold  89  hoars,  in  water  3  months  I  day ,  buried  in  sand  1  year 

1  month  10  days,  in  air  3  months  16  days. 
Weight  per  cubic  foot,  139.65  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

TotaL 

Per  souare 
inon. 

Compres* 
sion. 

Set. 

Pounds, 

14,448 

28,896 

43,344 

57, 792 

72,240 

86,688 

101, 136 

115.  584 

130, 032 

144,480 

158,028 

179,600 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,243 

Inch. 

0. 

.0011 
.0025 
.0049 
.0079 
.0120 
.0176 
.0231 
.0306 
.0390 
.0477 

Inch. 

0. 

.0009 
.0020 
.0030 
.0065 
.0101 
.0150 
.0202 
.0270 
.0347 
.0428 

Inltialload. 

B=:  1,316,000. 
First  orack. 

Ultimate  strongth. 

No.  10098. 
Marks,  113. 

Composition :  Buffalo  Portland  cement,  1 ;  sand,  2;  broken  stone,  6.43. 
Consistency  of  mortar,  plastic. 
Age,  1  year  7  months  24  days. 
Set  in  mold  87  hours,  in  water  3  months  1  day;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  9  days. 
Weight  per  cubic  foot,  141.07  pounds 
Sectional  area,  144.96  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,496 

28,992 

43,488 

57,984 

72,480 

86,976 

101, 472 

115, 908 

130, 464 

144,960 

159, 456 

173, 952 

188,448 

202,944 

217,440 

231,936 

246,432 

260,928 

275,424 

303,800 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,096 

Inch. 
0. 

.0001 
.0003 
.0007 
.0012 
.0015 
.0019 
.0025 
.0031 
.0038 
.0045 
.0054 
.0064 
.0079 
.0095 
.0114 
.0140 
.0177 
.0248 

Inch, 

0. 

0. 

0. 
.0001 
.0002 
.0003 
.0t)05 
.0009 
.0011 
.0015 
.0019 
.0026 
.0032 
.0042 
.0053 
.0067 
.0088 
.0115 
.0180 

Initial  load. 

£  =  2,083,000. 
E«  1,950,000. 

First  cracV. 
Ultiinato  stvengtii. 
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No.  10106. 
Marks,  115. 

Composition:  Baffalo  Portland  cement,  1^  saud,  2. 
Gonsisteucy  of  mortar,  dry. 
Age,  1  year  7  months  26  days. 
8et  in  mold  89  boars,  in  water  3  months;  buried  in  sand  1  year  1 

month  10  days,  in  air  3  months  12  days. 
Weight  per  cabic  foot,  127.82  ponnds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

14,448 

28,806 

43, 344 

57,792 

86.688 

115,584 

144,480 

173, 376 

202. 272 

231, 168 

260.064 

288,300 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1.400 

1,600 

1,800 

1,093 

Inch. 

0. 

.0003 
.0008 
.0013 
.0024 
.0038 
.0053 
.0068 
.0088 
.0112 
.0156 
.0220 

Jneh, 

0. 

0. 

.0001 
.0001 
.0005 
.0011 
.0017 
.0025 
.0038 
.0054 
.0085 

Initial  load. 

B  =  1,316.000. 
£  =  1,250,000. 

Ultimate  strength. 

No.  10109. 
Marks,  116. 

Composition :  Buffalo  natural  cement,  1 ;  sand,  1. 
Consistency  of  mortar,  dry. 
Age,  1  year  7  months  23  days. 
Set  in  mold  93  hours,  in  water  2  months  29  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  10  days. 
Weight  per  cubic  foot,  130.07  pounds. 
Sectional  area,  145.56  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,556 

100 

0. 

0. 

Initial  load. 

29,112 

200 

.0002 

0. 

43,668 

300 

.0006 

0. 

58.224 

400 

.0009 

0. 

87,336 

600 

.0016 

.0001 

E  =  1,667,000. 

116,448 

800 

.0026 

.0002 

145,560 

1,000 

.0036 

.0005 

^E  =  1,462,000. 

174, 072 

1,200 

.0046 

.0008 

203,784 

1,400 

.0058 

.0013 

£=1,389,000. 

232.806 

1,600 

.0073 

.0020 

' 

262,008 

1,800 

.0084 

.0024 

291,120 

2,000 

.0100 

.0033 

320.232 

2,200 

.0116 

.0044 

349,344 

2,400 

.0131 

.0053 

878,456 

2,600 

.0153 

.0068 

407,568 

2,800 

.0181 

.0090 

436,680 

3,000 

.0207 

.0107 

465,792 

3,200 

.0242 

.0133 

494, 904 

3,400 

.0288 

.0168 

506,400 

8,479 

Ultimate  strength. 
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T^o.  10113. 
Marks,  119. 

Composition:  Buffalo  natnral  cement,  1;  sand,  !• 
Consistency  of  mortar,  plastic. 
Age,  1  year  7  months  25  days. 
Set  in  mold  69  hours,  in  water  2  months  28  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  14  days. 
Weight  per  cubic  foot,  127.75  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauj^d  length. 

Remarks. 

Total. 

Per  sqaare 
inch. 

Compres- 
aion. 

Set. 

Pounds. 

14,424 

28,848 

43.272 

57,696 

86,544 

115.392 

144, 240 

173,088 

201,936 

230,784 

259,632 

288,480 

317,328 

346, 176 

375,024 

403,100 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1.800 

2,000 

2,200 

2,400 

2,600 

2,795 

Inch. 

0. 

.0001 
.C004 
.0005 
.0010 
.0017 
.0025 
.0037 
.0047 
.0061 
.0073 
.0098 
.0111 
.0138 
.0179 

Inoh. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0004 
.0007 
.0013 
.0017 
.0027 
.0038 
.0055 
.0081 

Initial  load. 

£=2,500,000. 
]E- 1,875,000. 
Ie= 1,190,000. 

Ultimate  strength. 
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No.  10117. 

Marks,  122. 

Composition:  Bafifalo  natural  cement,  1;  sand,  1. 

Consistency  of  mortar,  excess. 

Age,  1  year  6  months  20  days. 

Set  in  mold  69  hours,  in  water  2  months  27  days;  buried  in  sand 

1  year  1  month  10  days,  in  air  2  months  10  days. 
Weight  per  cubic  foot,  125.39  pounds. 
Sectional  area,  146.05  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  aqaare 
incn. 

Comprea- 
Bion. 

Set. 

Poundg, 

14,005 

29,210 

43,815 

58,420 

73,025 

87,630 

102,235 

116,840 

181,  445 

146,050 

160,655 

175, 260 

189,866 

204,470 

219, 075 

233,680 

248, 285 

262,890 

277,495 

292,100 

306,200 

815, 600 

Poundg. 

100 

200 

800 

400 

600 

600 

700 

800 

000 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1.600 

1,700 

1,800 

1,900 

2,000 

Inch. 

0. 

.0002 
.0004 
.0006 
.0009 
.0012 
.0015 
.0020 
.0025 
.0030 
.0036 
.0042 
.0040 
.0058 
.0070 
.0081 
.0093 
.0107 
.0128 
.0140 

Inch. 

0. 

0. 

0. 

0. 

.0001 

.0001 

.0002 

.0003 

.0004 

.0005 

.0007 

.0000 

.0011 

.0014 

.0018 

.0024 

.0030 

.00.18 

.0050    1 

.0064 

Initial  load. 

B=2, 278,000. 
E— 1,800,000. 

£=833,000. 

First  crack. 
Ultimate  strength. 

• 

2,161 
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No.  10121. 
Marks,  117. 

Composition :  Buffalo  natural  cement,  1 ;  sand,  2. 
Consistency  of  mortar,  dry. 
Age,  1  year  7  months  25  days. 
Set  in  mold  89  bonrs,  in  water  2  months  29  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  12  days. 
Weight  per  cubic  foot,  129.39  pounds. 
Sectional  area,  145.92  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds, 

14, 592 

29,184 

43,776 

58.368 

87, 552 

116, 736 

145.920 

175, 104 

204,288 

233,472 

262,666 

291,840 

821,024 

Pounds, 

100 

200 

300 

400 

600 

800 

1.000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

Ineh, 

0. 

.0002 
.0006 
.0010 
.0019 
.0032 
.0044 
.0059 
.0080 
.0100 
.0132 
.0201 

Ineh, 

0. 

0. 

0. 

0. 

.0002 
.0006 
.0011 
.4)019 
.0031 
.0043 
.0066 
.0120 

Initial  load. 

B= 1,471,000. 
E= 1,864,000. 
E= 1,042,000. 

Ultimate  strength. 

No.  10125. 
Marks,  120. 

Composition:  Buffalo  natural  cement,  1;  sand,  2. 
Consistency  of  mortar,  plastic. 
Age,  1  year  7  months  23  days. 
Set  in  mold  65  hours,  in  water  2  months  28  days^  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  12  days. 
Weight  per  cubic  foot,  123.46  poands. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incli. 

Compres* 
sion. 

Set. 

Pounds. 

14, 472 

28,944 

43,416 

57,888 

86,832 

115, 776 

144,720 

178,664 

202, 608 

231, 552 

258,000 

Pounds, 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,783 

Ind^. 
0. 

.0002 
.0006 
.0010 
.0022 
.0036 
.0053 
.0075 
.0105 
.0160 

Ineh, 

0. 

0. 

0. 

0. 

.0002 
.0009 
.0017 
.0030 
.0049 
.0089 

Initial  load. 

E  =  1.250,000. 
£  =  1,260,000. 

Ultimate  strength. 
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No.  10129. 
Marks,  123. 

Composition:  Baffalo  natural  cement,  1;  sand,  2. 
Consistency  of  mortar,  excess. 
Age,  1  year  7  months  25  days. 
Set  in  mold  65  hours,  in  water  2  months  27  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  15  days. 
Weight  per  cubic  foot,  122.15  pounds. 
Sectional  area,  145.66  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inco. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

in«A. 

Ineh, 

14,556 

100 

0. 

0. 

Initial  load. 

20,112 

200 

.0004 

0. 

43,668 

800 

.0008 

.0001 

58,224 

400 

.0013 

.0002 

72,780 

600 

.0010 

.0003 

87,360 

600 

.0025 

.0005 

£=1,250,000. 

101, 892 

700 

.0032 

.0008 

116, 448 

800 

.0041 

.0011 

131,004 

900 

.0048 

.0015 

145,560 

1,000 

.0058 

.0020 

E= 1,184,000. 

100, 116 

1,100 

.0070 

.0028 

174, 672 

1,200 

.0084 

.0036 

189,228 

1,300 

.0101 

.0047 

203,784 

1,400 

.0119 

.0060 

218,340 

1,500 

.0148 

.0081 

232,806 

1,600 

.0194 

.0114 

247,100 

1,608 

.0270 

Ultimate  strength. 

Ko.  10133. 
Marks,  118. 

Composition:  Buffalo  natural  cement,  1^  sand,  3. 
Consistency  of  mortar,  dry. 
Age,  1  year  7  months  25  days. 
Set  in  mold  87  hours,  in  water  2  months  29  days;  buried  in  sand  1 

year  1  mouth  10  days,  in  air  3  months  12  days. 
Weight  i)er  cubic  foot,  122.14  pounds. 
Sectional  area,  146.41  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  so  nare 
inch. 

Compres- 
sion. 

Set. 

• 

Pounds, 

14,641 

29,282 

43,923 

58,564 

87,846 

117,128 

146,410 

160,000 

Pounds. 
100 
200 
800 
400 
600 
800 
1,000 
1,154 

Ineh. 

0. 

.0010 
.0022 
.0083 
.0062 
.0090 
.0165 

Ineh. 

0. 

.0005 
.0012 
.0010 
.0038 
.0061 
.0100 

Initial  load. 

B— 1,042,000. 
Ultimate  strength. 

• 
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No,  10137. 
Marks,  121. 

Composition:  Baffalo  natural  cement,  1;  sand,  3« 
Consistency  of  mortar,  plastic. 
Age,  1  year  7  months  11  days. 
Bet  in  mold  63  hoars,  in  water  2  months  28  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  3  months. 
Weight  per  cubic  foot,  119.56  pounds. 
Sectional  area,  144.84  square  inches. 
Gauged  length,  6''. 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  sqimre 
inoh. 

Compres- 
aion. 

Set. 

Pounds. 

14,484 

28,968 

43,452 

57,936 

72,420 

86,904 

101,388 

115, 872 

130,356 

144,840 

Pounds. 
100 
200 
800 
400 
500 
600 
700 
800 
900 
1,000 

Ineh. 

0. 

.0002 
.0007 
.0013 
.0023 
.0010 
.0060 
.0085 
.0118 
.0250 

Ineh. 

0. 

0. 

.0001 
.0004 
.0009 
.0017 
.0030 
.0045 
.0074 
.0186 

Initial  load. 

E  =  1,087,000. 
Ultimate  strength. 

No.  10140. 
Marks,  121c. 

Composition:  Buffalo  natural  cement,  1;  sand,  3. 
Consistency  of  mortar,  plastic. 
Age,  1  year  5  months  7  days. 
Set  in  mold  63  hours,  in  open  air  covered  with  sacking  and  wet  with 

water  several  times  a  day  for  1  month  28  days,  then  took  weather 

as  it  came  1  year  3  months  6  days. 
Weight  per  cubic  foot,  120.01  pounds. 
Sectional  area,  146.05  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

TotaL 

Per  square 
inoh. 

• 

Compres- 
sion. 

Set. 

Pounds. 
14.605 
29,210 
43, 815 
58.420 
73,025 
87,630 

101,000 

Pounds. 
100 
200 
300 
400 
500 
600 
692 

Ineh. 

0. 

.0010 
.0025 
.0045 
.0079 
.0110 
.0230 

Ineh. 

0. 

.0006 
.0018 
.0029 
.0058 
.0076 
.0179 

Initial  load. 

B  =  736,000. 
Ultimate  strength. 
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No.  10141. 
Marks,  124. 

Composition:  Baffalo  natural  cement,  I'j  sand,  3. 
Consistency  of  mortar,  excess. 
Age,  1  year  7  months  10  days. 
Set  in  mold  63  hoars,  in  water  2  months  27  days^  bnried  in  sand  1 

year  1  month  10  days,  in  air  3  months. 
Weight  per  cubic  foot,  116.67  iK)unds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

Id  gauged  length. 

Kemarks. 

Total 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Poundi, 
14,436 
28,872 
43,308 
67.744   . 
72,180 
86, 016 
101,052 
112, 100 

Pounds, 
100 
200 
800 
400 
600 
600 
700 
776 

Ineh. 

0. 

.0009 
.0019 
.0035 
.0058 
.0006 
.0174 
.0219 

Inch, 

0. 

.0004 
.0008 
.0017 
.0034 
.0062 
.0123 

Initial  load. 

E=735,000. 
Ultimate  strength. 

No.  10145. 
Marks,  125. 

Composition :  Empire  cement,  1 ;  sand,  2. 
Consistency  of  mortar,  dry. 
Age^  1  year  7  months  18  days. 
Set  m  mold  69  hours,  in  water  2  months  26  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  9  days. 
Weight  per  cubic  foot,  126.94  poands. 
Sectional  area,  144  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

, 

Total. 

Per  square 
inon. 

Compres- 
sion. 

Set. 

Poundt. 

Pounds. 

Ineh. 

Ineh. 

14,400 

100 

0. 

0. 

Initial  load. 

28,800 

2U0 

0. 

0. 

48,200 

800 

.0001 

0. 

67,600 

400 

.0002 

0. 

86,400 

600 

.0007 

0. 

B  =  3,571,  OOa 

115,200 

800 

.0013 

0. 

144,000 

1,000 

.0018 

a 

]E  =  2,500,000. 

172,800 

1,200 

.0026 

.0001 

201,600 

1,400 

.W32 

.0001 

,E  =  1,923,000. 

230,400 

1,600 

.0038 

.0003 

259,200 

1,800 

.0043 

.0004 

288,000 

2,000 

.0060 

.0006 

316.800 

2,200 

.0058 

.0008 

845,600 

2,400 

.0066 

.0012 

874,400 

2,600 

.0074 

.0013 

403,200 

2,800 

.0083 

.0016 

432,000 

3,000 

.0003 

.0019 

460,800 

8,200 

.0106 

.0026 

489,600 

3,400 

.0120 

.0031 

618, 400 

8,600 

.0140 

.0041 

547,200 

3,800 

.0160 

.0069 

661,200 

8,897 

intimate  strength. 
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Ko.  10149. 
Marks,  128. 

Composition:  Empire  cement,  1;  sand,  2. 
Consistency  of  mortar,  plastic. 
Age,  1  year  6  months  22  days. 
Set  in  mold  93  hoars,  in  water  2  months  24  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  3  months  14  days. 
Weight  per  cubic  foot,  126.05  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5'\ 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 

iDCll. 

Compres- 
sion. 

Set. 

• 

Pounds. 

Poundg. 

Inch. 

Inch. 

14,424 

100 

0. 

0. 

Initial  load. 

28.848 

200 

.0002 

0. 

43,272 

300 

.0005 

0. 

57.006 

400 

.0008 

.0001 

86,544 

600 

.0014 

.0001 

E=1.923,00a 

115,882 

800 

.0020 

.0002 

144,240 

1,000 

.0025 

.0002 

^E=l,956,00a 

173. 088 

1,200 

'  .0031 

.0003 

201, 936 

1,400 

.0037 

.0005 

E- 2,083,000. 

230, 784 

1,600 

.0048 

.0007 

> 

259,632 

1,800 

.0051 

.0009 

288,480 

2.000 

.0058 

.0011 

/ 

317,  328 

2,200 

.0068 

.0016 

346, 176 

2,400 

.0076 

.0018 

375,024 

2,600 

.0086 

.0023 

403, 872 

2,800 

.0099 

.0027 

432, 720 

3,0C0 

.0112 

.0032 

1 

461, 568 

8,200 

.0130 

.0043 

490, 416 

8.400 

.0153 

.0055 

519,264 

3,600 

.0192 

.0077 

First  crack. 

525,300 

S.642 

Ultimate  strength. 
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Ko.  10163. 
Marks,  126. 

Composition:  Empire  cement,  1;  sand,  3. 
Consistency  of  mortar,  dry. 
Age,  1  year  7  months  18  days. 
Set  in  mold  65  hoars,  in  water  2  months  26  days;  bnried  in  sand  1 

year  1  month  10  days,  in  air  3  mouths  9  days. 
Weight  per  cabic  foot,  122.07  pounds. 
Sectional  area,  144.72  sqnare  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  Boctare 
inoii. 

Compres- 
sion. 

Set. 

Pounds, 

14.472 

28,944 

43,416 

57,888 

86.832 

115,776 

144,720 

173.664 

202,  608 

231,552 

260,496 

289,440 

318,384 

347.328 

361,000 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,494 

Ineh, 

0. 

.0001 
.0003 
.0006 
.0011 
.0018 
.0026 
.0034 
.0044 
.0056 
.0073 
.0093 
.0123 
.0175 

Inch, 

0, 

0. 

0. 

0. 

.0001 
.0002 
.0003 
.0006 
.0009 
.0013 
.0019 
.0030 
.0047 
.0082 

Initial  load. 

E-2,500,000. 
E= 1,956,000. 
B=3,25O,O0O. 

• 

Ultimate  strength. 

No.  10161. 
Marks,  127. 

Composition:  Empire  cement,  1;  sand,  4. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  mouths. 
Set  in  mold  63  hours,  in  water  2  months  26  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  21  days. 
Weight  per  cubic  foot,  119.50  pounds. 
Sectional  area,  144.72  sqnare  inches. 
Gauged  length,  5^\ 


Applied  loads. 

In  ganged  length. 

Kemarks. 

Total. 

Per  sqnare 
inon. 

Compres* 
sion. 

Set. 

Pounds, 

14,472 

28,944 

43,416 

57,888 

86,832 

115,776 

144,720 

173,664 

202.608 

231, 552 

258,000 

Pounds, 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,782 

Ineh. 

0. 

.0000 
.0001 
.0002 
.0008 
.0017 
.0030 
.0048 
.0067 
.0114 

Ineh, 

0. 

0. 

0. 

0. 

0. 

.0002 
.0006 
.0010 
.0020 
.0047 

Initial  load. 

E— 3.125,000. 
E=1.875,000. 

Ultimate  strength. 
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No.  10165. 
Marks,  130. 

Oomposition :  Empire  cement,  1;  sand,  4. 
Consistency  of  mortar,  plastic. 
Age,  1  year  7  months  22  days. 
Set  in  mold  87  hours,  in  water  2  months  24  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  3  months  14  days. 
Weight  per  cubic  foot,  118.96  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

• 

In  guaged  length. 

Bemarks. 

Total. 

Per  aqiiare 
inon. 

Comprea- 
aion. 

Set. 

Pounds. 

14,424 

28,848 

43,272 

57.606 

86.544 

115,302 

144, 240 

173,088 

201, 036 

230,784 

247,600 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,717 

Inch. 

0. 

.0004 
.0010 
.0016 
.0028 
.0041 
.0055 
.0075 
.0102 
.0166 
.0250 

Ineh, 

0. 

0. 

0. 

.0001 
.0006 
.0011 
.0010 
.0030 
.0046 
.0001 

Initial  load. 

E=1,I36.000. 
E= 1,250,000. 

Ultimate  strength. 

i 

•i 

No.  10169. 
Marks,  134. 

Composition:  Ironclad  cement,  1;  sand,  2. 
Consistency  of  mortar,  dry. 
Age,  1  year  7  months  21  days. 
Set  in  mold  69  hours,  in  water  2  months  24  days;  buried  in  sand  1 

year  1  mouth  10  days,  in  air  3  months  14  days. 
Weight  per  cubic  foot,  129.67  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inon. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Ineh. 

Ineh. 

14,532 

100 

0. 

0. 

Initialload. 

20,064 

200 

.0001 

0. 

• 

43,506 

800 

.0002 

0. 

58, 128 

400 

.0005 

0. 

87, 102 

600 

.0010 

0. 

E=2,500,000. 

116,256 

800 

.0015 

0. 

145, 320 

1,000 

.0021 

0. 

^E= 2,143,000. 

174.384 

1,200 

.0026 

.0002 

203,448 

1,400 

.0032 

.0003 

E=2,881,000. 

232,512 

1,600 

.0038 

.0004 

> 

261,576 

1,800 

.0043 

.0005 

200,640 

2,000 

.0048 

.0006 

1 

810,704 

2,200 

.0053 

.0006 

348,768 

2,400 

.0050 

.0007 

877, 832 

2,600 

.0064 

.0008 

406,800 

2,800 

.0070 

.0000 

435,060 

8,000 

.0077 

.0011 

465,024 

8,200 

.0083 

.0014 

404,088 

8,400 

.0003 

.0015 

523, 152 

8,600 

.0103 

.0020 

552, 216 

8,800 

.0118 

.0024 

• 

581,280 

4,000 

.0143 

.0035 

Ultimate  strength. 
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No.  10173. 

Marks,  135. 

Composition:  Ironclad  cement,  1;  sand,  3. 

Oonsisteucy  of  mortar,  dry. 

Age,  1  year  7  months  23  days. 

Set  in  mold  65  hours,  in  water  2  months  24  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  3  mouths  16  days. 
Weight  per  cubic  foot,  125.03  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Compres- 
Bion. 

Set. 

Pounds. 
14.436 

28,872 
48,308 
67,744 
86,616 
115,488 
144, 360 
173,232 
202,104 
230,076 
250,848 
288,720 
317, 592 
846,464 
875.336 
404, 208 
429,200 

Pounds. 

100 

200 

3U0 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

3,400 

2,600 

2,800 

2,073 

Ineh. 
0. 

.0002 
.0005 
.0008 
.0013 
.0018 
.0025 
.0032 
.0040 
.0047 
.0058 
.0068 
.0082 
.0100 
.0122 
.0101 

Inch, 

0. 

0. 

0. 

0. 
.0001 
.0002 
.0003 
.0005 
.0007 
.0010 
.0013 
.0017 
.0023 
.0032 
.0043 
.0066 

Initial  load. 

£=2,083,000. 

^jE =2, 045, 000. 

E=l,724,000. 

• 

Ultimate  strength. 

No.  10177. 
Marks,  136. 

Composition:  Ironclad  cement^l;  sand,  4. 
Consistency  of  mortar,  dry. 
Age,  1  year  7  mouths  23  days. 
Set  in  mold  63  hours,  in  water  2  months  24  days;  buried  in  sand  1 

year  1  month  1.0  days,  in  air  3  months  16  days. 
Weight  per  cubic  foot,  121.87  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

Id  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,460 

28,020 

43,380 

57,840 

86,760 

115,680 

144.600 

17a  520 

202,440 

23L860 

260,280 

Pounds. 

100 

200 

800 

400 

600 

800 

1,000 

1,300 

1,400 

1,600 

1,800 

Inch. 

0. 

.0003 
.0006 
.0000 
.0017 
.0027 
.0040 
.0056 
.0078 
.0106 
.0185 

Ineh. 

0. 

0. 

0. 

0. 

.0001 
.0003 
.0008 
.0016 
.0036 
.0046 
.0104 

Initial  load. 

B=l,562,000. 
B=l,406,00a 

Ultimate  strength. 
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Ko.  10181. 

Marks,  143. 

Oompositioii :  Champion  cement,  1 ;  sand,  1. 

Consistency  of  motar,  dry. 

Age,  1  year  7  montlis  6  days. 

bet  in  mold  45  hours,  in  water  2  months  24  days^  buried  in  saud   1 

year  1  mouth  10  days,  in  air  3  months. 
Weight  per  cubic  foot,  127.61  iK>unds. 
Sectional  area,  144.00  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  gaaged  length. 

Bemirke. 

Total. 

Per  aqnare 
inon. 

Conipree- 

BiOb. 

Set. 

1 

Poundg. 

Pounds. 

Inch. 

Inch. 

1 

14,400 

100 

0. 

0. 

Initial  load. 

28,800 

200 

.0002 

0. 

57,600 

400 

.0009 

.0001 

86,400 

600 

.0016 

.0002 

E=  1,786,000. 

115,200 

800 

.0022 

.0004 

144,000 

1,000 

.0030 

.0006 

^E  =  1,875,000. 

172,800 

1,200 

.0037 

.0009 

201,600 

1,400 

.0044 

.0011 

Ie= 2,000,000. 

230,400 

1,600 

.0050 

.0012 

> 

259,200. 

1,800 

.0059 

.00!5 

288,000 

2.000 

..0066 

.0017 

# 

816, 800 

2,200 

.0076 

.0021 

845,600 

2,400 

.0086 

0027 

374,400 

2,600 

.0096 

.0032 

403,200 

2,800 

.0111 

.0040 

432, 000 

8,000 

.0125 

.0046 

460,800 

3,200 

.0140 

.0054 

489,600 

3,400 

.0162 

.0068 

518, 400 

8,600 

.0190 

.0083 

557,200 

8.869 

nitimate  strength. 
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No.  10185. 
Marks,  144. 

Composition :  Champion  cement,  1 ;  sand,  2. 
Consistency  of  mortar,  dry. 
Age,  1  year  7  months  o  days. 
Set  in  mold  41  hours,  in  water  2  months  24  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  3  months. 
Weight  per  cubic  foot,  124.81  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  o'\ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Founds. 

Found». 

Inch, 

Inch, 

U,4:S4 

100 

0. 

0. 

Initial  load. 

28.848 

200 

.0003 

0. 

43,272 

300 

.0007 

.0001 

57,  AM 

400 

.0011 

.0002 

72,120 

500 

.0015 

.0003 

86.544 

600 

.0019 

.0004 

B  =  1,667,000. 

• 

100,968 

700 

.0022 

.0005 

115,392 

800 

.0C27 

.0006 

129,816 

900 

.0031 

.0007 

144,240 

1,000 

.0035 

.0009 

B  =  1,731,000. 

158,664 

1,100 

.0039 

.0011 

173, 088 

1,200 

.0042 

.0012 

187,  512 

1,300 

.0048 

.0015 

201,936 

1,400 

.0052 

.0016 

216, 360 

1,500 

.0057 

.0018 

•E  =  1,667,000. 

230,784 

1,600 

.0062 

.0022 

245.208 

1,700 

.0070 

.0024 

259,632 

1,800 

.0078 

.0029 

274,056 

1,000 

.0088 

.0036 

288,480 

2,000 

.0097 

.0041 

302,904 

2,100 

.0110 

.0049 

317, 328 

2,200 

.0120 

.0054 

831.752 

2,300 

.0138 

.0064 

346,176 

2,400 

.0156 

.0080 

360,600 

2,500 

.0185 

.0090 

375, 024 

2,600 

.0233 

.0136 

388,000 

2,600 

Ultimate  strength. 
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No.  10189. 
Marks,  145. 

Composition:  Champion  cement,  1;  sand,  3. 
Consistency  of  mortar,  dry. 
Age,  1  year  7  months  7  days. 
Set  in  mold  39  hours,  in  water  2  months  24  days;  bnried  in  sand  1 

year  1  month  10  days,  in  air  3  months  1  day. 
Weight  per  cubic  foot,  119.86  pounds. 
Sectional  area,  143.88  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  M  nare 
incli. 

Comprea- 
sion. 

Set 

1 

1 

Pound*. 

14,388 

28,776 

43,164 

67,662 

71,940 

86,328 

100,716 

116, 104 

129,492 

143,880 

43,164 

143,880 

158,268 

172,656 

187. 044 

201.432 

227,500 

Pounds. 

100 

200 

800 

400 

600 

600 

•     700 

800 

900 

1,000 

800 

1,000 

1,100 

1,200 

1,800 

1,400 

1,681 

Inch. 

0. 

.0012 
.0022 
.0031 
.0038 
.0045 
.0055 
.0064 
.0076 
.0090 

Inch, 

0. 

.0006 
.0003 
.0012 
.0016 
.0020 
.0027 
.0034 
.0040 
.0051 

Initial  load. 

E=1,000,000. 

£=1,164,000. 

Boated  16  hours  under  tfaia  load. 

Ultimate  strength. 

1 

.0096 
.0103 
.0126 
.0154 
.0216 

.0061 
.0063 
.0078 
.0100 
.0154 

CONCRETE  CUBES. 


1 
1 

r 

r 

5£S 

3 

S-S    3S 

3-  a 

-a-  S3 

33    -^5 

2IS    2- 

5S 

r "■■ 

^-  a^-"~aija-^2fi 

IM 

|.-.=s  ===-  =s 

s"  s-as 

5" 

« 

;-- .      » 

""    ""-    -  ; 

—    « 

:"    »""« 

1=' 

lisii 

'sill 

II 

^  i 

:SS     : 

;SS     ;. 

S2    : 

jss    :  i 

S3     1 

82     i 

^s 

i"""     : 

'"    i 

;fl«           . 

««    : 

""     ■ 

:  ;2     : 

;  ;3     i  : 

T^i 

h="  M 

:"   1 

i-     ■  : 

is 

m 

1; 

s  ; 

'irf 

I  :     : 

9  1  i    ;e3 

:  i     \S 

:  i   ;« 

-J 

i\ 

4 

"  :        ;" 

■^1 

r 

2 

]~|T~a~[ 

""N 

: :  4: 

i  i    s 

:  :   2  i 

li 

tW 

" 

;  :      " 

1   " 

" 

:  " 

■   "  : 

f'W 

a 

:  1     S 

i  ' 

a  : 

■  ■  - 

:  a 

r 

- 

■  i  ■   "  ■ 

;    " 

* 

:  " 

j    - 

i  i 

EiSESS    SSSS    SSS8    :;SS3    $333    SS^SS 


p:::    a:i:    §:::    S:;:    S;:;    S::i    3 

1         ;N     ill     ill     III     ill     III 

iiiiniriiiiinirof 


sss  sSss  _52i  ,-,5s,ii  «sai  «ssa 


|i       iili  iiii  iiii  mt  MM  Mi  MM 


H.  Doc.  143 ;« 


514 


CONCRETE   CUBES. 


a 

a 
o 
O 

I 

H 
55 

O 


5 


CO 

O 

o 


1 

s 

;s 

.      ^ 

1-^  p- 

:s  • 

•s 

^ 

1       OOO'^ 
1       iHiH^ 

;si 

1    i« 

'S 

153'^ 

1       MWOC4 
C^iH 

1      eoiO<D9       cseo«OiA 
C4  »H  W        7^  «>4  r^  ^ 

••ek«t«»     ok(Dt>(D     oo«t»«>     a»«»t<-«     a(Dt«t*     ao<9«t«     atot^ce     tto««D 

,i^^^^       ^rH,-4rH        ^(HiHr^       r^,.^^r^       r^^rirH       rl  rS  r4  H       ^fHr-liH       ^^^^ 

Under  cover 
in  dry 
place. 

iaas'"  aan'-  sas"  saaa  -as"  •-sa*-  ••^a"  ssaa 

5 

r 

1-iM       00 

tHt-l        04 

iHiH        CO 

r-l 

CO 

•HM       M 

'IH        OOrH^H^        CO 

Ont  of  doors, 

exposed  to 

weather. 

• 

i 

as 

.82 

loo 

l>-o 

CllH 

ias 

•oo 

Ir-lO              I 

is52 

1 

lOM 

lOCI 

iOd 

ion 

lon 

ion 

•OM          • 

•OM 

^! 

f^iH 

iHlH 

'tHtH 

•^•^ 

'm»-i 

ilHiH 

■fHfH            I 

•  IH^H 

In  open  air  coy. 
ered  with  sack- 

inic,  and  wet 
with  water  sev- 
eral times  a  day. 

• 

1 

I  CO 

•  o 

•  fH 

in 

•-I 

tH 

is 

fH 

IfH              I 
'fH             • 

•      •  »^ 

• 

•i 

;eo 

CO 

CO 

CO 

CO 

• 
1     f 
1     f 

•  4 

-J        « 

•  1 

fl         1 

CO 

;»             • 

•      •» 

■ 

1 

SS 

S 

^  : 

pH 

^ 

:^ ' 

I.H 

:     :^  :  : 

1 

lO 

lO 

lO 

lO 

lO 

lO 

lO 

'•o    I    I 

5. 

r-i 

fH 

iH 

M 

M 

!r-l 

r^ 

•            «  » 

-  •  i 

Buried  in  sand. 

5 

,  s 

;  s 

o 

IH 

s 

•       O 

>     o 

fH 

-- 

o 

»H 

*'-« 
^ 

iH 

M 

^H 

•H 

r4 

»H 

»H 

5" 

tH 

M 

« 

tH 

pH 

fH 

•- 

«i4 

fH 

■ 

1 
s 

1 
1 

1     e>) 

tH 

C9 

fH 

1     la 

^ 

<* 

<* 

^ 

^ 

<* 

■* 

In 
mold. 

S$!S$>3    SSSS    SS^SSS    t^?^?    ^^^^    SS^SSS    ???^    SSSS3 

1 

1 

1 

a* 
B 

8 

s  • 

M  a 
S2 

fH 

• 

o 

— - 

06 

:    csj 

iH 

-- 

— 

I     « 

1 

»H       1 

-' 

-'- 

8 

id 

IH 

s 

• 

CO 

i 

CO 

n 

<* 

I     "^ 

o 

to 

« 

tH 

tH 

iH 

tH 

tH 

w^ 

IH 

IH 

• 

rt 
1^ 

WWMrt        0C«»»        AAOsS        ^■5l"4?        COWPStS        OC 
.-i  r^  «-«  ^H        i-i  ri  rH  iH                                        ^  p^  ,.^  |H                                        iH  i-l 

•C 

o 

iH 

O         lOlQiniS         iHrli-ftH 
iH        r-l^i-iiH        fHfHr-ifH 

< 
< 

■4 

1 

C5 

2 

>       QC 

r: 

OC 

.5 

1 

1^ 
OC 

-X. 

1 

a 

s^ 

1* 

OB 

OS 

g 

s 

s 
s 

fH 

1 

1 

3 
^ 

SS 

I 


CONCRETE   CUBES. 


515 


ofDciiD     moQOio     lOMf-ia     ekoe4^     p>^ooiA     oooor^     o»iocooa     »Hoe»«0     <o*-toco     eoeoow 


«»«D(«V       0«Dt«t*       a«Dt««D 


it««o     ao«Dr«<D     ak«Dt«t*     a»<ot«<o     t-ei^o     ai<oi'-t«     A(Dt»( 


•^QC^t«     toocooo      '^iQ^oo      otoeovH     *H'^i-«t»      aQe»«^^      ociAnoo     r4ea»-«t<>     aQ'<ccQ«^     69^***fi 


CO 

vHr^       eOvHiHM       CO     a  rH  M       M -4  rl  iH       CO     >  w^  r-4       00     jiH^       CO     '>w^r-t       09 

c                                                                         i                                    0                                *  •                                    ' 

P^t-I        CO     if-t-H        00 

iH     ! 

• 
• 
1 

• 
• 
• 

c«o       '   !c-o       !    aoo       !    !aoo       !    !«»o       '    l^-o       !    !a»o       • 

t^vH            •      aS«t^             a      iwtt^             I      ifHtH             t      i  t-l  i-t            •      a  M  «H             a      a  ^^  iH             a 

ooo       !   S«o 

ft  tH             »      a  iHi-t 

OOO 

■  l-ll-t 

• 
• 
■ 

• 

• 

loeo       **   !ioe«       '   aioM           !ioe«       •   aioet       •   !ioe«       >   !ioe4       • 

•oea       •   !ioe4 

• 

ine« 

• 

« 
• 

• 

,Hr4           a     lf-«r4           a      Tf^rH           !     i  rl  ^4           !     a  fH  iH           a     !  rH  iH           a     a  ,1^  tH           • 

iHt^            \      '-^w4 

iHiH 

• 
• 
f 

• 

• 

• 
t 

•  t-        I    I    at,        !    !    •»        I    I    Iqo        I    I    !«©        ;    1    Ir-        a    •    •«        • 

1                    attpH             »ai                    att                    tta                    ttiiH             tie                    t 

JOO              a      j       !«0 

•00 

1 

• 

< 
• 

*  CO             tat  CO             aaagp            >      '      *  tO             •**CO             ''aJO             attflO             • 

•00          •     •     'CO 

•00 

!(«!•       <(*Ii       -Ok!!       !qo!!       Icd!!       St^I!       !a»!«       !ao!!       !<o!I 

fl             10             •             at             t             ••             1             ••             ■             ••             •             at             ■             ••             i             ••             «             tt 

•  9«                    ■                    !■                    •                    •!                    •                    ••                    ■                    ••                   *                    ••                    •                    •!                    1                    10                    ■                    •!. 

•  It             •             ••             •             f«             •             ••             •             ••             1             ■■             •             ••             ■             ■•                           •• 

00   !  ! 

•  ••       •       ••       I       ••       •       ••       1       •»       »       ••.•       ••       •       ••       •       •• 

•  ••       •       t*       I       ••       •       ••       •       ••       •       ••       ■       11       •       ••       •       ti 

•  ••       •       ••       •       ••       I       It       •       ••       •       It       1       ••       I       •■       «       •• 

•                  ••                  •                  «•                 t                  •■                  •                  t«                  >                  at                  •                  It                  t                  ••                  •                  ••                  •                  •■ 

•O     '     1 

t             ••            ■             ••             ■             It             ■             ta             1             t«             •             If             •             ••             ■             tt             •             ■• 

•  It            ft            ■•             ■             ••             •             11             1             ■■             1             ••             •             la             •             •!             •             •! 

•  ■•             ■            ■•             •             ••             •             ai             a             »a             a             ta             a             aa             a             aa             a             aa 

•  tt            t             ta             a             ta             a             la             a             aa             a             at             a             aa             •             ta             a             at 

•      a 

o 

\      ',      I         o!aI         o!!a         olal         O^a!         o't'a         Oa!!         O 
•      at         iHttt         f^aat         iHata         f^.aa         p^.aa         iHat«         tH 

'.    I     o    •    •    !     o 

a      •         ,-1      a      a      a         tH 

f-l 

•      a         pH.aa         vHttt         r*      I      ,      ',         fmf      ,      ,      ',         vHaat         fHaaa         |H 

*      *         f^      '.      ',      \         r^ 

»H 

!!     rH^a!     r^II!     p^ll!     r^!!!     ^il!     r^!!!     m 

I      't         iH      !      '•      !        r4 

00 

t   I     00a!!     o!!I     a'    'a    I     »>•!!     oo>!!     o!>!     o»' 

>ai        p^aaa         t-taat                  aaa                  ata        r-t      '      '      »        fHaat 

a      a         t-      •      :      •         Oa 

-* 

',      I         ^      ',      '.      ',         ^      \      I      ',         ^      ',      ',      I         ^      ',      \      \         ^      '.',      \         ^      [      '      \         ^      \ 

II   <«  1  :  :   ^ 

^^%%    SSaS    igS»S    33SS    ^^^^    S;:SSS^S;    939$    s:]^^?^    !9!9!$!Sl    ^!$:3!3 


s 

55 ; 

:  5 

'- 

S3 

*                      m 

oo    • 

.  s 

• 

3 

• 

00 

:  s  i 

o6   \ 

s 

• 

o 

iH 

— 

C>1 

N 

c» 

C4 

CO 

CO 

CO 

CO 

^ 

»H 

FN 

iH 

*^ 

iH 

*^ 

t-l 

a^ 

tH 

4 

tS^cv  QiOv  e>Ou  Sou  Q-au  (Sou  ti«c  C-a9  Ooo  (9-oo 

I'MniniA        '«<^'V«        OS-.  O0»        C494C4C«a        9CC»<0        MkaiAlO        000'3        COCOnn        t«t>r«t«        w-^r^r-t 
CIMC4C)  ^p^ri^        MC4C40I        d  CM  N  C^  CM  CSI C4  C4        04  C4  c4  C4        C4  CM  C^  CM        CM  CM  M  C9 


Or-l^JW  '■tlOCDt*  OOOOrM  CMr:-»fiO  <Dt^0CO  O  r-4  Ti  n  •fiQtOt^  Q0C»O'-4  C>lM-*»ft  «Dt-00O» 

^r^»r^  M^r^^  t-4r-ic^i'M  CMCsi?4CM  cMevTifi  eon-'sro  cirtcort  c^ro-*>H<  '*•?•*'*  •«f"*H'-^ 

^^Lrlr  ^i-h-i^  t-^i-t*  ^h-t-t^  I- 1- 1^  I—  t-i-i-t^  |r«'-r^t-  i-i-r-h-  rir-t«-t^  t^r^r^to 

aOAO  OOlOiOfe  OaiAO  OAAOd  OOOCtt  OOtOA  CftOtSOb  OObOftOt  OtOtAOt  ObOiAOt 


516 


CONCRETE  CUBES. 


•s 

s 
a 

§ 
I 


O 


CO 

? 

OQ 

8 


H 

S 

Q 

H 

O 
P 

n 
P 
o 

H 

P^ 

O 

O 

o 


1 

.a 


g 


:aoo»»H«»      lowaoat      ooios-' 


5 


:^ 


t!; 


>•?!  Ct  1-1  *-l  N  CI  CM  ^ 


5* 


^ 


«0 

5 


CO 


«0 

o 


i; 


c  o 


P^  hi  eS 


dk 

cs 


i§ 


I 


ti; 


»HiH       CO 


t^O 


•AN 


to 


s 


5.0 


tii 


»4 


■ 

o 


CO 


i-li-l       CO 


ss 


•0  09 


S^ 


00 


CO 


IOC4 


lO 


to 


eo 


«1 

M  9 


a 


»>-«-«-^^      cIc^&Sm      «0«(£(0 


o 


o 
Pi 

s 

o 
O 


a  . 


o 
o» 


s 
o 


o 


o 
o 


IS 


■^  -f  t  'i* 
dClcCl  N 


o«2 


<0(0«0 


op  00  a.  X 


No.  of 
test. 

9750 
9751 
9752 
9753 

9754 
9755 
9756 
9757 

9758 
9759 
9760 
9761 

fa 

o 

» 

'A 
< 
1-3 


1-9 

O 

H 

1^ 
O 

'^ 

< 


D 
O 

H 
O 

o 
o 


g«og     ooe««     ^ocoo     ««e»55 

aO(Dt««D      xc.9t««      aoqDt-«      ac«Ot-e 

r-«  r- 

1  tHtH        FNtH  »Ht- 

1     -^1- 

1,^,.^          cSfM  Vii4^« 

too  '4>ao     laio  eoe^ 

tS§5    ^S23^ 

m 

f-4«H     eo 

<HiH        CO 

1^ 

eo 

•  piH  V- 

ii-liH 

i-i  ft 

1  - 

*   2*^ 

ION 

lOCI 

lOM 

•  •ae« 

»Hi-l 

1  l-I^H 

•  •-li-l 

•  vi4  ^^ 

— 

[ — 

m 

- 

l- 

04 

1 

1 

i  i*^ 

>« 

) 

i  !** 

lO 

'  - 

w^ 

fl 

, 

lO 

•o 

lO      I 

i  i>-t 

»H 

fH 

•^      • 

o 

1-^ 

— 

— 

o 

- 

—  _ 

o 
I-I 

i-i 

iH 

-4 

(^ 

w^ 

1-1 

*-l 

»-H      ' 

•a 

CO 

M 

lO    i 

• 

^ 

•* 

^  : 

"•  : 

;3Si3S    ^^^^    SSSISS^    ss 

ss 

O 

- 

- 

la  : 

@  : 

rm 

ft 

-  — 

— - 

^H 

IH 

C4^94C4     cocoeoeo     coeomm     eoeoeen 

oa 

'3 

'^ 
S 

•i 

^ 
^ 

)0S 

)     at 

9 

eo 

0) 

9774 
9775 

9776 
9777 

CONCRETE  CUBES. 


517 


oe4ia«4     f^ooea     •He( 

CO  64        CI  iH  ^ 


-^       OkiHiHSO       OM^CO       <«O<0'^|l       IO«D 


§^ 


<«O<0'^|l       •0«DC-Q       OtO'^Ct       MQ0C«e9       ffiOSOiO 


ao«D«co     aD«ptx><o     e»<Dt«t«     ao<ocD<o     coet«t«     e»«<o<o     t><o<D<o     amt««>     oavcet*     t««0c««o 


nr-iC4  F-ie>«C« 


rHM  74C4  i-H  (^W 


i^-MN        00iOi-ig»        i-4^^t«        OQACir-4        OQlOarN        «  ^  iH  C« 


CO     •     i>-t       « 

iHiH       00     !r4«H       «e     !     •     1       CO     J 

t-iM       CO    ; 

j       M     IiHiH       CO     ItHM       e»     I     Ie4       04     Ii-I»H 

•      •  i-4fH 

ceo             IIf-40            I      loo            IIoOO            IIr-40 

1^  tH           •     ifHrH          •     -iHtH          1     irHpH          •     •  vH  iH 

i  i*^^ 

004       jlioeq       ••lOM       • 

•ON          j 

lOM       I    Iioc«       I    jiON       I   IioM       I    Iioe« 

!     Ir-rH 

t-*fH           "I-^fS           ••i-trH           •' 

vH«4 

,Hr-t          I     Ii-iiH          I     'MiH          I     If-4M          I     I-^lH 

•     !     JM 

'99          1     i 

CO          j     I     JC9          j     ] 

•  l-t            • 

eo      i  ;  ;9^      '  I  i"^     I  I  ico      •  I  •« 

•     •     •  00 

•09           j     • 

00         •    •    'CO         • 

j»             • 

00           •••CO          •••CO          •••CO          ••'00 

•  1-1     •     • 

•           •  iH     •     •           I  i>4     •     •           •  f-t 

I      :^;i     loll     icoii     i^l« 

•        ip^.l        ,M,I        ,^.,        .,HI< 

•  IO    !     '• 

lO     :     !           Iio 

•  •     :*^  j  '     '"^  :  i     i*^ 

I          IiO     I     I          jlO     I     I          IlO    I     I          IiO    I     • 

\w4     ]     ', 

f-4     I     I           IfH 

I            •  ,H      !      !            ;  rH      I      I            I  r-l 

•      I^II      IihII      ImII      i^^ii 

o   •   S    •     o 

tH     •     •      .        ^ 

1   !   !     o   • 
•It     f^   ' 

!     o   *    '   '     o 

I     olll     oil!     oIII     oIII 

•        iHi«>        iH'ii        «Hi(i        iHa«i 

iH     I     I     I        tH 

•     •        »H     I 

•        r-l     I     •     !        tH 

II        fH 

•      p^It!      r^lil      ihII*      ihI!! 

tH     !     *     I        r- 

1 
1 

II        f-4     I 

i  :    p^  :  :  ;    ,h 

II        iH 

•        vH^ta        ihIII        tH«I«        ihI'» 

09     i     i.    !       93 

ill    **  ' 

I     I        CO     I     I     •        tH 

.  i  i    ^ 

■   I     «   I   I   I     tH   I   I    I     ^   I   I   I     eo   I   I   I 

"^  i  i  i    "* 

:  i  i    "*  i 

:  1    •«  :  1  :    ^ 

i  j   ^ 

j  j    <«  •  1  1     ^  I   I  1     ^11!     <«  I  I  ! 

•AtOOiO        f-l>Hi-l«-i       OOQO       t-t*t~t>       00)0)0        lOiAiAtO       iH«-«f-ii-i       lOiOtrnQ       f^i-ir-i-^       oooo 
-^^-^-^       MdMCq       <0CDO<0       OIC^MM       C4  94  CI  ?l       «D  «5  §5  «>        -^  ^ -^  ■•«i       Ol  C«  C4  C4       64040404       OOeOCOm 


§§  i  i  I   S 

t^  I  I  I   «,-  . 

i   "  I 

I     o»    I 

:~" 

• 
o 

- 

oi 

04 

04 

w^       1       1 

r-    • 

oi    I 

i-i    ; 

i   8  i  i  i 
'   «o  :  :  : 

TH       •       •       • 

N     j     I     I       04 

— 

I       00     I 

CO 

CO 

-* 

"* 

^- 

^— 

"^  i 

lO 

lO       •       •       • 

•-(•••        r-t 

I        iH     I 

ft 

rH 

tH 

tH 

rH     I 

»-• 

IH      I       I       • 

OUOkAiO       OOOO       Mr-l-H^       OCOCOtO 
MCCrOeO       Hi^M^^       COOOCOCO       cocococo 


^^r-lfH        010494^        t*t-C-t-        e4«4HN        COWWCO        OOOOOOCO 

'^■^■^^     eococoeo      ooracooo      ^■«'<4i-«      eoeocoeo      eoooeoco 


cooo^  04m^tO  ot«aQO  Of-i^eo  ^mor^  oooO'H  O4ro^>o  eor-ooo  o^oico  ^io«t<> 

t«i>aox  ocxaoao  ocooaoco  oooo  a>  a  c.  a*  oooo  o  o  =:  o  oooo  ,.4^,^,^  ^r-^^^ 

f-t-t>t-  r«r~t-t*  ^t^i-r*  tt«*5r  t-t~tt  t*-"**  0000x30  ooooobx  goaoooou  oooogooo 

ttooo  0000  oooo  0000  0000  0000  0000  0000  0000  00001 


^ss*3  2*S2  ""assess  s-as  s-na  a-sa  s 

■•="• 

„,.„  ....  .„.  .„.. .... ..... .... .... 

^ —  —  —  —  —  —  —  — 

|«  =  j;r.    ....    SSS-    Z*2"    "Si3"    383'-    KSfJ-    2333 

1"""  ■  :"  ■ 

IH== 

:-2 

'r°  I  ■"'s  i 

>3 

;-2     i 

'3 

:«S 

ill 

in- 

;"" 

:'•* 

"" 

■"" 

j*«         ; 

"" 

;■■" 

^H" 

■'"' 

■'"■ 

"- 

" 

■""  ; 

:— 

.-^ 

Will 

i\\ 

""     : 

° 

:  :a 

a 

:° 

■  !S3   ; 

:  :S 

:° 

ill 

"  I 

L 

H" 

Jl^ 

if  iif  \ 

r 

■" 

J 
1 
1 

1 

"1 

N  "I 

- 

- 

i  „ 

~\ 

M  "i 

i  "ii 

1 

1 

3l3J  iSII  3lil  sllJ  :3«J  sISI  s33^  :ltl 

i 

ii 

iiiii 

ill 

ii 

ill 

iii 

ii 

11 

Hill 

iliil 

CONCRETE  CUBES. 


519 


^'^^^^ 

««g« 

'  w^&s  ss-'a*  a"S3"  a^^s  «"-ss  sj^s** 

aoc««D«     t«c>tD«D     aoo««D     ooc-et*     eot^tato     oocdc««     o»t*«o     oooiot* 

•SS"    SSS8    5^3-3'"    SS*?J    2Saa    ?3SS*    S^^S^    S2S2S 

• 

rt  iHrH»-«        W^iH 

m 

iHfH        COfHfHtH        0»fH 

CO 

ifHM        COCJiHiH        eO»H     IfH 

•3 

-- 

••3     ' 

'«S     i 

f-l 

•oo       !   !eoo 

•H             1      •         *H 

ioe<) 

iac4 

•OCl 

IOC9       ! 

lOM 

lOM 

lO  ri        I    !  lo  N 

1-4  fH 

»H  «-! 

iHiH 

iHtH             .' 

rt»H 

^H^H 

f-H  iH           1     •  iH  iH 

s; 

^    i 

^     i 

S     :  • 

^         . 

8    i 

S     :  i  iss 

CM 

C4 

e: 

«     j 

€4 

M 

c9     i  1  i^ 

<D     ^ 

CO 

t- 

lO 

!co 

't* 

lO 

i«  1 1 

to 

lO 

lO 

lO 

!io 

to 

to 

'.  lO   I    ! 

1-1 

'rH 

fH 

iH 

IfH 

fH 

IH 

If-i   I   I 

O 

O 

o 

!     o   ! 

1         IH 

O 
IH 

o    1 

fH 

o 

»H 

o    !   I   ! 

«H     •     f     • 

IH 

M 

tH 

fH 

fH 

^^ 

fH 

fH    !    '•    I 

r^ 

fH 

l-t 

r^ 

fH 

fH 

iH 

«i4      1       f       • 

^ 

^ 

§S 

s  , 

^ 

S^ 

s' 

c$  i  j  : 

m 

CO 

CQ 

CO 

03 

CO 

ee 

eo    !    !    • 

i-if-i>^fH     '^'^'^^     lAiaoo     SciS^     I*'*'"*^     ^'♦•^^     C4c>«^e4     cImc^Im 

8  ' 

od 

.        00 

;— 

10.71 

1      ^ 
o 

1    d 

fH 

3 

• 
fH 

:    S 

'<      ei 

IH 

:   g  :  i  : 
'   *i  :  :  : 

fH       t      •      . 

CO 

CO 

■* 

■>• 

1 

<* 

lO 

n 

lo   !    I    I 

•H 

»-» 

iH 

pN 

tH 

iH 

fH 

IH      •      f      • 

sll^  sli^  ^'3§^  ^iM  g^§&  $m  sIsS  sli^ 

3 

od 

'S 

.s 

3 

1  »rt 

J5 

3 

1   ^ 

13 

Is 

oc 
las 

J 

1   s 

)  OC 

1  OB 

•<X 

'3 

1 

>       Ci 

I— 

;3 

OC 

Ci 

9878 
9879 
9880 
0881 

520 


CONCRETE  CUBES. 


Ph 
O 

Q 
iz; 

PS 

PQ 

Q 
Hi 

O 
C4 


s 

8 

i 

be 


*§?*'&•  2:st:5S  -^"a^  a«a«  a^a^  ;s*'aa  s*§53  s^s 


•iaor«<0(D     t«ioo«D     ektssto     oot*io«D     aooteco     r^ooo     ootDisio     ooioe 


1^ 


g 

O 

P 

<i 

1^ 

H 
P< 
O 

CO 

Hi 
CO 

•J 


o 

pa 

CO 

Pe] 

cq 
o 


o 

o 


|§jsa**  sss^'  S'^s''  ass^ 


As^f^     ^©iNtH     obMa-^     »-«^^a» 


HCOr-lrHf-l       CI 


is 


s 


»4 

9 


OS.5 

O 


«0 

5 


:q 


tS; 


•    •       •  ►^ 

M  2  F  ^  d 


5 


I 


I 


^ 


ts 


C9< 


IOC4 


C4 


lO 


•s 

c 

PQ 


S»3 


»4 


r 


^ 


a 


04 


iHfH        eCr^r^vH        M  iH 


IH        eO>Ht-t^        MfHiHiH        eOiH 


MO 


lAC^ 


91 


lA 


§3 


CO 


a 


C9 


oo 


>0  71 


u> 


C4 


m 


CM 


91 


dO 


0  9« 


a 


M 


91 


O 


a 


CO 


oo 


iOCl 


lO 


C4 


CO 


M 


64 


OO 


Id 


S 


o 

CM 


eo 


S 


M 


eto 


to  €4 


e« 


a 


CO 


CO 
04 


CI 


•oca 


d 


CO 


c« 


e« 


a 


JiOpOOOOOO        '<*'*' "^ -t        ^r-l^i-l        lAlAOU)        {2«g955        £3  «  M  CO        b- b- t*  t*        U5  lO  O  « 

w^^^"*)     ci;ic)'M     '<«<'^-«^     ^ni-*-^     oooo     e(5co9«D     cicicici      ^^^^ 

i3 


§ 


09 

o 
B 

6 


O   O 

pq  z 


3 


CI 


a 

c 
(3 


CO 


Cl 


lA 

d 


d 


:  :   S 

•     •          • 

I     1       CO 

•      •         iH 

o 
o 


CO 


CO 
Ci 


CO 


3 

d 


00 


d 


00 


e-c 


Q« 


Q.O  o  Q.O  o 


t9.0  o 


«)o 


Q«  «  Q-OV  C-CV  a-OV  Q>0  O  Q«  O  QiO  O  QO  O 

o»»s>os     dpirjw     iQiOioio     oooo     Mcoweo     cooxso     ,-ii-i-Hj-t     ^s^a 

lAiAkAO       ceCDCDO        CDCDOv       09DOCD        tOCPOtO       QDCDcctD       tSCOSDtO       OC09V 


cic«5-fo  <pt«Qoo>  C'^dco  -*»ft®c-  opojO'-i  drt'^io  (Ot«wo  oi-idta 

GC7cx:o  oocoQCco  aao»a»  ^oa>a>  oSotoo  0009  OOOO  .-4-^~p^ 

0,30  00  00  00  X  00  00  WOOCOQO  OOQOOOQO  OO  X  O  O  A  C:  9  9  T                           

9«0>S30  0a)0«0k  OAAO  a)0>00«  OtOAOb  Ot  0»  Ot  Oi  c 


>oS     aSao 


CONCRETE  CUBES. 


521 


•5 

oo 

5S* 

o 

§3  SI 

^ 

s 

o 

^ 

IS 

a* 

00  lA 

^ 
rt 

i3 

•HO 

vH 

c^ 

S 

iH 

eOfHMto 

iH        r- 

eoaa»« 

iH>H«^ 

•ss 

-* 

U)<0«       00«D«D       00 

9iA       00 

t09 

9(D       OOiAW       OOiOIDCD       Qe9C0«O       a0ir)«O«D       OOiOCOtt 

c5Sc5«    SS?!''    SS-^SS    SSSJ''    SS3»    SSS^*    S3SS*    S«S«    2:s=:S«    S^'S^ 

• 

CO     « 

1 

1 
1 

■ 

^^       CO     ! 

a 

1 

• 

•HiH       eo  »H»-1    ' 

CO     • 

»Hr-l        CO 

•HrH        m 

iHiH        09 

fH.H        COtHiHfH        CO 

iH^        C0p4iHH 

SS     i 

SS     i 

2S3     : 

553     i 

• 

S3     i 

NfH           1 

O  O 
?4tH 

S3     : 

74  ^ 

S3 

^« 

^M 

^e« 

'*** 

■^iie« 

"*W 

Hie« 

^M 

"^N 

"♦« 

r-(iH 

r-tw^ 

1 

-  ' 

-M,H 

fH  iH 

•H  iH 

iHtH 

fH»H 

^iH 

rt  M 

r-4 

1^ 

V 

•00 

>  .H 

•a 

•  iH 

•  fH 

'-- 

•  vH 

>ao 

'iH 

— 

•  to 

fH 

?« 

M 

94 

cn 

|m 

■« 

1^ 

N 

99 

is  . 

s 

— ' 

*  : 

2M     « 

1 
1 
1 

s 

C4 

S 

00 
C« 

r- 
w 

f. 

'  ~\ — 

1"^ 

1"^ 

r* 

1"* 

^ 

I"* 

-•* 

^'^ 

1"* 

■>* 

!tH 

!•-( 

1  fH 

>*-< 

■  l-l 

IH 

iH 

iH 

r^ 

tH 

r" 

a 

OS 
IT 

> 
1 

o 

o    • 

o    \ 

vH      1 

• 

o   ! 

o    • 

fH      1 

o    ! 

iH     . 

O 
1-^     1 

9     1 
.H     1 

o 

« 

*H 

tH 

iH     ! 

1 

■ 
1 

1 

»H 

tH 

•H 

iH 

tH 

tH 

ft 

iH     ! 

rH     ' 

IH   1 

•H      i 

■ 

iH     i 

iH 

fH     1 

iH 

4 

1       00 

• 
■ 
• 
■ 
• 

•         rH 

«D 
•H 

00 
tH 

•         IH 

<0 
iH 

- 

-_l — 

) 

CO 

e» 

CO 

CO 

CO 

. 

. 

CO 

CO 

eo 

CO 

I'^'Q 

\% 

»     o«e4i<i9>i     lAioiAiA     loioinio     a»s>o>a»     —  —  -^-h     ..HrH 
1     •^^^i»     ■*'*'^-*     '*'*■*'*      eo»?o»     tAtnoo     u>io 

.H      00X0000     t-i>r^t*     t*t^r- 

1^ 

• 

> 

4 

1    - 

«     d 

CD 

*                      • 

CO 

?3  . 

- 

oc 

1 

S  : 

00     • 

to    1 

•       < 

o 

«H 

• 

— 

3 

• 

fH 

^ 

M 

CM 

- 

r-4 

, -- 

ec 

ec 

1 

t 

'« 

"* 

- 

■* 

- 

iH 

■        r^ 

iH 

-H 

P" 

1 

iH 

tH 

GQCOXIO        vH^^^i-i        ^'^1^'^        AOt 

3to«>»      t*t^t-t-      t^t-b-t-     Bcc 

;i 

I-C 
ITS 

■  t-     I- 1~  t- 

:   ? 

e-2  ^. 

o  o  s 

co«« 

t-  l"*  b-  t> 

ii 

ii 

>     a 

1  i 

5? 

les 

1         Cv 

>  S 

iir 

1   s 

1  g 

11 

1  a; 

1   s 

>  <- 

IS 

!« 

i  1 

>       OS 

;i 

5^ 

IS 

■      « 

1    S 

)C 

1  ^ 

1  o 

t   CI 

)        O! 

11 

>     <c 

•          H 

)     e: 

a 

to; 

>a 

•       1 

1   s 

•n 

IC<I 

o» 

522 


CONCRETE   CUBES. 


ri 

< 

P^ 
O 

H 

55 

P 
55 

«J 
H 
OS 
O 

PU 
Ed 

aa 

H 

fa 

O 

u 

p 
< 

CO 

» 

D 
O 

H 

H 

O 

O 


Age  when  tested. 

!S 

>coac 

1       »■ 

1             p-<  1^ 

'   '«5:Sa   S8S®   •ss 

13    S;2SS 

1          *i4pH                                 ■-«  f-HCi 

WaOO«»«       0O«»«>«D       OCiAiA«       OCIO(0«       00  tD  CD  lO       00  CD  «0  lO       Q0«D«DCO       00  «D  tO  «a 

^^^„^    ^^^«    ^«„„    „^^^    «^^^    ^^^^    „^^^ 

Under  cover 
in  dry 
place. 

**C9O0arH       Oi-M<Ht>       OOmm       '^O)^^       O'^iHO        CD-4Ci»C9       Ca«-'£<SQO       CCS^^SO 

r 

-HiH       nr^iHiH       CO 

CI     m 

iHfH       OQMiH 

eOtHiHfH       CSiH«HiH       eOiH 

Out  of  doors, 

exposed  to 

weather. 

§2 

S2 

iss 

'as 

I.-10 
■  CSivH 

:as 

:3S 

"♦W 

•  "*N 

'**' 

■^09 

'*'' 

-♦« 

^d 

I  -»oi 

i 

•-•»-< 

rHM 

p-ltH 

iHrH 

p^pH 

pSp.( 

PHP-J 

'  pHp^ 

In  open  air  cov- 
ered with  sftck- 

ine,  and  wet 
with  water  sev- 
eral times  a  day. 

CD 

ieo 
)PH 

iH            < 

- 

pS 

p4 

\- 

■  p^ 

1 

S4 

e« 

JN 

c« 

CI 

91 

c« 

1                   1 

Ol 

eS 

1 
1 

5 

• 

1 

CO 
S>1 

64 

cS 

^  : 

>p4 

•  c« 

3 

1  > 

• 

1     1 

— 

1: 
V 

^' 

•« 

■* 

^ 

<« 

^ 

"«# 



•^ 

iH 

iH 

l>s 

iH 

t-4 

^* 

PH 

1 

• 

« 

d 

is 

r 

— 

o 

- 

o 

o 

e    ! 

«H 

— - 

O    1 

1 

r 

:   S  . 

9 
Pi 

— j 

^^ 

tH 

pH 

-H 

tH 

r4 

p^ 

r 

1 

iH 

Pi 

— 

-  - 

fH 

IH 

PH 

p^ 

f^ 

» 

Is 

d 

&2 

l-t 

« 

— < 

1        r-l 

- 

pH 
fH 

p^ 

p4       I 

•CM 

« 

CO 

CO 

I     eo 

CO 

M 

eo    ' 

In 
mold. 

•Clfti^lrtlA        OSCSC 

CO        ^  &  9  CC 

iftiftiTiA       iftOOiA       0»aOO        r-lpH»HiH       -h-^  — iH 

t-t^t'-r-     ft-t^t-     ecDCDO     t»t-t-c-     i>e-t*t> 

• 

1 

4-1 
Pi 

i 

B     . 

• 

d 

■ 

•-4 

• 

CD 

o 

•A 

■ 

— 

GC 

I' 

C3 

1 

:    S3 

• 

'       o 

p' 

,- 

pi« 

— 

1        04 

— \ 

~\ 

94 

-  - 

Oil 

M 

— 

CO 

■^ 

•^ 

s 

tH 

•H 

1-1 

1 

r-l 

p.! 

p^ 

y\ 

• 

00 

t^t'-i-r-      ocooxoo     ooa 

1        00  'JC  CC'  00        1-1  •- 

)      t- 1-  t-  f      00  ac 

.:=^     ^?r^'«     fl»o»ao&     CJMM-Ti 

0000       oboOnoOO       t-t*l«l>       00300000 

( 

1^ 

3 

in 

in 

in 

« 

>      I" 

c 

<0! 

if 

to 

i  i 

ff 

'3 

toe 

"2 

w 
1  Oi 

CQ 

CC 
>  OS 

CS 

[§ 

1        OB 

1 

■  r- 

1  V. 

lOS 

ii 

oe 

|0 

ii 

►  p- 

to 

i 

s 

i 

CONCRETE  CUBES. 


523 


sssssss 

\^ 

!       ^ 

r     »N 

,s 

s 

(        CSI»-lr- 

e^ 

1           ^»«.H 

i^ 

;5ass! 

1  s 

1322 

1    SS^S 

> 

aooioio     ao«ioio     ocia«ia     oc<e«co     ooiAtpio     wic«io     wcoto     ooioiDO     octocoo     wvem 

- 

If- 

e 

It-irH 

§ss^  asss  gjasa  a-'s*  sas*"  »5SJ<^  a^s^  sssi-^  §s'='ss  s 

«i-i 

iH     eo>H 

cs 

r< 

eoe«)«H«-i      eo 

iHM        00 

.rH-H     coN^iH     eo 

•H^H     coOiHiH      eoe^'Hiv^ 

S2 

S2 

_ss 

gs 

ss 

•HiH 

iHfH 

J— 

-*« 

<«C9 

■^M 

'<#&l 

•"tfiC^ 

^M 

^©< 

^M 

<«c« 

««ie4 

r^  rH 

•HfH 

i-lr-4 

r-lfH 

'  f^f^ 

^tH 

MtH 

iHM 

iHfH 

vHiH 

r-4 

1-1         < 

— ; 

'— 

3     . 

s 

— 

o 

'-- 

-    , 

O 

a 

1 

•H 

•A 

e« 

« 

di 

N 

Ci 

e« 

esi 

04 

C9 

M 

C9 

99     • 

s  i 

•H     < 

n 

a 
^ 

5; 

s 

5; 

■*   • 

•* 

"* 

-* 

^^ 

"* 

-^ 

;^ 

I^ 

^ 

iH 

•H 

rH 

tH    ! 

'•^ 

— ' 

|tH 

• 

iH 

iH 

rH 

iH 

o 

o   ! 

1^    1 

• 

o 

o 

C 

1 

1 

O 

.  s 

o 

fH 

1     o 

1         rH 

i    2 

fH 

f* 

ft 

tH 

r-t 

»H 

Vi^ 

vH 

»H 

*H 

pi< 

I-l 

— 

*^ 

- 

iH 

f^ 

M 

•H 

fH 

fH 

>H 

r4 

1         fH 

o 

0» 

O 

O 

l* 

O 

1        iH 

A 

t- 

— 

-- 



CO 

eo 

eo 

eo 

CO 

eo 

eo 

eo 

00 

CO 

eS'SS    SS3S    S@13S    SSSS    SS@3    SSS3    SSSS    SSS@    SSSS    3SSS 

52 

!     CO 

• 

o 

vH 

:   S 

:   d 

•H 

:    d 

"* 

- 

:   ^^ 

09 

M 

eo 

CO 

CO 

■>* 

•* 

w^ 

iH 

t-4 

tH 

f* 

tH 

f-4 

•H 

rt 

iH 

SS3co     SsSoo     SxQoao     Saao»     ^SoSdco     SaSS     SSoa»     SS^oo     cnoSo     eSdSSSS 

i 

11 

>  9i 

>      4 

1      c 

11- 

ii 

I  i 

1  i 

;i 

1  C9 

i  i 

>0! 

ii 

c 
•      f" 

<  r- 

iC 

a 

1        »• 

1  r" 

•2 
!  = 

)C 

1 1" 

11 

1  r" 

)     e 

>  s 

1        t" 

1 

•  5S 
1  1- 

!S 
1  r" 

IK 

!i 
1  f- 

1  i 
1  ^ 

Is 

1  r" 

ii 

1 1^ 

>         « 

i    1 

C 

fN 

? 

s 

^ 

s 

a 

1  ^" 

524 


CONCEETE   CUBES. 


i 


i 

9 


^  Ok  CO  n  o 

S     -^     « 

cs 


ao^<^tt     t««-'AS     ate9C9ao     cootnro     lOt^okt*     ci>^oe«i     oo^oks 


«eac«0«DiO 

o 


oototoio     oDooio     oootem     ao<o<oia     occeotp     ao««Dio     oooi 


i 


O 

o 

g 

I 

M 

O 

o 

<1 
O 


to 

J 


< 

H 

\^ 
O 

P 

u 

H 

o 


»4 

«  fa's 

n 


SOOMCOOQ 


aoopit«      oocO'^r^     9C9mg»      ^»hc<oo      ooorirj      e*»H»Mei      ttrs-^i 


ceetfHM     oot^"^^     taw^r^    •      eocQiHt-t     coc<i>hm     eeotfHfH     eop^.^r^ 


:^ 


So 


^ 


V 
(H 


S  »  ®  *,2 

O  as  S  •'^ 
h  to  P  h  etf 

**  »  B  ♦*'S 

a  fe  — "S  2 


:^ 


t-o 


104 


CI 


(DO 


ie« 


04 


lOO 


'*0« 


la 


M 


eo 


•^04 


M 


too 


104 


m 


^o 


•^M 


09 


^04 


09 


■^C« 


1 

o 


s 


eB 
(3 


^1 


c 
© 


o 
S 

6 


f^  a 
?  o 


CO 


d 


I 


1^ 


i 


00^ 


5.- 


2g 


CO 


00 


CO 


CO 


lA 


lO 


CO 


CO 


•A 


•a 


CO 


'oooxaooo      acooocoo      ccxoooo      a>a»c»a»      oooea      o«DO<e      aofiSacoo      o&fioxS 


63 


S 

^6 


m 


04 


3 


04 


s 


C« 


CO 


90 


CO 


lO  i'^  U)  O 


oooooon      ^^'^'^      «pcpcp<o     okOoA      04oiois^      i>»«r^t«      Q^oo 

A  Ci  A  O)   OOOO   a>  O  A  O   OAAA   OOOO   AAAA   OOOO 


«or^  00  A 

ssss 


CO  CO  CO  M        CO  CO  '5'  ' 
OOOO      ooo 

OOOO      ooo< 


CO  cs  CO 

BE' 


•* -f  •*  «*      ^  ^  **  3       -   -   - 

OOOO       0«S>QO 
OOOO       ooo~ 


ooo 


lOifti 
OO' 

o  o< 


CONCRETE   CUBES. 


525 


30  la  oio 

tH 

1       • 

■ 

^ 

S 

•H 

»H 

Ot^ODO 

goo* 

ss 

tHCOlAO 
fH        p^ 

oiac4io 

W4 

S5S*;? 

0«DlOt« 

®j5a§3 

00  0  «0  >o     <o  10  040     ooia^io     cdiocdia     ooomo     aookom     (omcom     t-iooo     xouaio 

•a 

00 

l>i^f^r-4         1^  f^  )-4  1-^        p^iH^lH        i^rHiHvH        vH  >^  1-4  r-4        iH  i^  iH  fH        ^  rH  r^  pH        iH  iH  ^  M        iH  pH  rH  iH        r-t  w^  r^  ^^ 

«0--t*       lOCD-vraO       OpHd>0»       lOCO't'*       OC?r-H*       «00»fH.^       OiHCS-^       Oin^-o*        ^ri^w        <Dp^nt- 

( 

pH-4        CO 

iHiH        C«»H 

00 

*-t          CI 

fHfH        00 

09     eod    • 

1 

c*    ■ 

rH      1 

CO 

p-lfH        OOClMfH 

"^0 

r-t  i-l 

<*o 

fH  fH 

COO           ! 

tHf-l 

WO          I 

^*  p-          ■ 

«o         I 

-Hp-I 

do       ! 

pl  fH             1 

00 
-^  PH 

eoo 

fHfH 

CIO           '•     > 

pWfH             •      < 

00 

f^  r^ 

^09 

■>*« 

-♦«<» 

"itCI 

"•CI 

■4<e4 

-^d 

■«*ca 

•*«       • 

^c^ 

I 

\" 

pn 

r-4 

'-, 

fH 

fH 

i-ir4 

fH 

fH 

p-llH 

p-ip^ 

fHpS 

rHtH 

iHrt             '* 

r-«pH 

'-] 

-* 

-| 

^ 

- 

CO 

— 

—  ' 

W 

CO 

CI 

CJ 

— 

_-  ' 

pS 

00 

CI          j 

f^ 

W 

CI 

e« 

esi 

e« 

CI 

ci 

c*        • 

CJ 

1  r" 

1      • 

■  CO     I 
fH      1 

a 

CO 

0 

lo 

>  pH 

■  S 

>C4 
irH 

!o 

itH 

■* 

1 

I'* 

1^ 

'■^ 

'  '^ 

i"* 

!•* 

^ 

1^ 

'- 

[ 

f* 

iH 

^ 

fH 

p-< 

vH 

!»H 

fH 

pH 

'  fH 

c 

0 
1^ 

0 
vH 

.     0 

1-^ 

0 
pH 

0 

0 

fH 

'•      0 

fH 

0 
fH 

0 
tH 

1 

— 

fH 

fH 

fH 

iH 

p" 

iH 

fH 

-H 

fi 

»H 

»H 

*H 

■ 

tH 

r" 

1 

w^ 

fH 

p- 

PH 

- 

r^ 

- 

ec 

a 
a: 

2 

s 

1 

- 

"* 

n 

04 

00 

CI 

rH 

[  - 

:    '^ 

00 

tH 

» 

CO 

00 

'>       CO 

00 

00 

eo 

00 

00 

00 

S3S    SSSS    SSS2    SSS3    SSSS    SSSS    SSSS    SSSS    SiSISS    ssss 

> 

-- 

— 

— 

to 

vH 

8  ■ 

•        * 

00 

3  , 

00 

00' 

•00 
»H 

00 

06 

> 

fH 

P" 

1 

IH 

0 

— 

M 

•     c« 

CO 

CO 

00 

1 

fH 

pH 

pS 

fH 

fH 

rH 

rH 

fH 

'S«2      2f3"*2J      fct^'t     oooo      ^inoio      flo«o5w     ,^,-1  — p-      qpccwco      oasaa*      c3;<imcm 

»000        0000        OOOO        w^w-fw^ri        oooo        OOOO        r^pripMr-l        OOOO        C300        .-I  »  ^  •-• 

>  0 
)  S 
1  r* 

,r- 

m» 

2 

If-i 

c 

fH 

fH 

*         1 

f" 

1  ^1 

9 
O 
iH 

p- 

p- 

i 

IH 

1 

fH 

ICQ 
I- 

s 

pH 

"^^ 
^ 

1 

Pi 

p3 

1 

c 

1- 

c 
0 
1- 

f^ 

1  f- 

CJ 

fH 

,2 

1 

fH 

C 
1         pH 

f" 

P- 

1 

IH 

.     i 
,     1 

»  p" 

c 

IfH 

PN 

P" 

tH  PN 

^< 

3 
0 

Pi 

1 

526 


MORTAR  CUBES. 


• 

f 

!«2 

)        1004 

1              ^ 

S 

a 
« 

.a 

c^ 

>        lOlQ 

» 

«{iH^r" 

1        iHt- 

1 

IH 

cA 

» 

U) 
^ 

5 

'  ss 

1 

M 

^ 
o 

^"•s. 

i" 

w^ 

1       < 

h3 

0 

!^ 

^ 

• 

'e 

» 

!o 

» 

Pi 

;a» 

1  ^ 

1 

1  r* 

1 

H 

Hi 

<S 

^ 

•«  5J3 

• 

5 

ca 

1 

04 

1 

H 

^11 

18" 

^ 

^ 

1-1 

»— 

1 

H 

•         .                  I          ■ 

^ 

09 

I.  *  l«  t,  « 

1^ 

1 

;G 

-< 

e« 

o 

1^ 

^« 

1 

• 
1                £ 

Q 

• 

1 

:S 

a 

1^9 

O 
QQ 

H 

pa 

1 

S 

O 

1 

^ 

"<* 

Ah 

iJ 

n 

d 

H 

& 

■^ 

I        fH     1 

^ 

^ 

h 

•d 

P 

;      g 

^ 

1 

Q 

Pm 

< 

•              * 

O 

^ 

d 

•ii-i 

% 

1 

iq 

g 

o 

•  .J 

-<J 

Pm 

a 

^ 

o 

u 

i" 

< 

Bm 

a 

5 

o 

Cb 

^ 

D 

f* 

i" 

tf 

0 

M 

sq 

!           ^ 

^^ 

E5Sc 

H 

O 

1 

Ci  Pi 

)      Ota 

>3 

0      . 

^  s 

S3 

CO 

«5 

•      CO 

00 

c« 

PQ« 

u 

• 

d 

o 

cs 

t) 

• 

C4 

CO     < 

OS 

2 

•a 
a 

H 

S 

'-■^ 

A^ 

o 

d 

1^ 

rH 

>5 

S 

O 

x 

e  t 

5}  « 

'.# 

««n 

•^  ^ 

i-<  r-i  I- 

1       ^^  1— 

/* 

I— (  t-^  <— 

rH  r- 

^ 

« 

ooo  c 

>      o  a 

cr  ■c  — 

1            ^^    «-■ 

^  D 

C  c:  C 

O  3 

^ 

!;•" 

I— 

Ir- 

ii- 

ss-^s 

t>«0eio 

^^iHlH 

52-a*' 

eQC4i-li^ 

:  i*^ 

i  1"*^' 

•     !r-»H 

o 

N 

•  a 

•  ^ 

...... 

S  i 

ft  ' 

—  1 — 

o   ! 

CO     • 

sss 

s 

t       1 
«      t 
•     1 

o  : 

§  : 
^  : 

94    ! 

— ^! — 

fH     • 

in  ir.  ir.  so 
,.H  »  »  .^ 

in  to  t' 

o  oc 

t-^  —  ^- 
o  oc 

t— 1  fH  r- 

>o 

iiH 

?3 

O 

h3 

<1 
(4 

D 
H 

< 

O 
Cm 

O 

» 
P 

pa 
o 

H 
O 


^ 

12«*    S 

CI  *-i9« 

t«(D(8tD       t^OtDiQ       «D<DiOM>       l>VlO 

s-ss  s«a«  s-^s-^  52°;; 

eee<a*HpH     eoci»^t-i     ««99t-t*H     eoc^ri 

'oDO 

;«S 

loo 

'**' 

"♦M         • 

«#e4 

1^ 

t 

»^i-l 

^^      ! 

r4r^ 

■  »■ 

'^     i 

!^  i  i 

;S3 

p^ 

fH           • 

»-4 

CO 

t- 

!«o 

•  00 

>"* 

"<♦ 

J"* 

i"* 

||H 

iH 

I|H 

IH 

o 

O 

I       O 

O 

^4 

p4 

'^ 

r^ 

'  — 

fH 

r^ 

tH 

1-1 

— 1 

rH      ' 

- 

3 

a 

S3  ' 

a   1 
c«    • 

d 

est 

esi 

eq 

o*aaa     ccSoo     cpcowo     cooo  oo 

1 
1     None  . . . 

• 
• 
t 

55 

« 
t 

o 

B 
C     , 

J  — 

c 

»           1 

1      1 
>      < 

— l 

rs' 

— 

;— 

1-1 

C4 

•H 

^ 

( 

«Ott 

^H   1— 

^.1  r" 

C 

c 

)  c 
'  c 

C 

<C3 
1  .- 
1 1— 
>G 
(  r- 

1        ?— 

c 

1        r" 

C 

« 

1  .^ 

c 

t-oe 

OC 

•        r^  1- 

a 

ir" 

IS 

is 

llH 

10121 
10122 

S3 

vH 
O 
fH 

MOBTAR  CUBES. 


527 


ss 

•s 

•ooeo« 

S 

00 «« 

^ 

■*b- 

oomt« 

t-CDMia       t«<D«iO       t«tB«0iO       t«-«0(DiO       c«<c«ia 

Ol  M  '^  A       ^fi" 

'^    SSS2    «=>'^g3g5 

« 

^goo 

meiiHfH     coe^ 

«"4     eor-ir-ir-i     ee04i-i 

coe«i-ifH 

;«-S     i 

:«'3 

COO 

1       i^         1 

— 

•s 

■*«     1 

•^fM 

-^oa 

- 

•«#W 

^e<i 

^iH           I 

M^ 

r-i-l 

tH»H 

•HfH 

00           • 
CI           • 

:^ 

00 
04 

:^ 

rt        • 

1 

1    1 
•    1 

1^ 

1  «i 

;fH 

^»H 

;iH 

Ic* 

:« 

10 

t- 

(O 

!■* 

I'* 

^ 

"# 

■* 

•  r^ 

•  f-i 

iH 

fH 

r- 

O 

o 

i         O 
l-t 

I     o 
^4 

1     o 

IH 

i-i 

V-t 

^ 

«H 

tH 

wm 

f-( 

'- 

^^ 

iH 

? 

S5 

:   S 

i   S 

s? 

M 

Oi 

Cl 

Ol 

N 

SS£ 

S    SSSS    SSSSSsSo    SSS@    S3S3 

■ 
■ 

o 
o 

■ 
I 
• 

o 

d 
o 

•      ■ 
I      1 
t       < 

«   ' 

a 

o 

•       1 

• 
t 

I 
• 
> 

i 

o« 

M     ; 

CO     ' 

- 

- 

09 

~! 

-^ 

09 

•"i 

iH 

wt 

•-1 

•H 

2 

QO         iHtH^^-^         ^  ^  .f  ■•# 

^     o>ie>io«eM     0404OIM 

10125 
10126 

O 

O 

10129 
10130 

PS 

o 

o 

n 
s 

o 

lA 

S 

1-1 

O 

f-1 

o 

O 

o 
« 

o 

O 

c 

o 

r-i 

52 

o 

S3 

o 

rH 

5 

o 

H 

O 

O 

o 


O 
Ah 

M 

P4 

C 

CO 

Eel 

n 

H 
P3 

O 


QOOiio     e4t«o^     Qoo^io     aoov^io 

t^cDoia     t««teio     t«<D«io     ^<Dioie 

• 

•  NgjOO      ;505Ht»       •^53*.       S-^S* 

eooii^vH     09e«^iH     eocQf-ifH       Iciihih 

>ieo       !   Seco       *    !iao       !    'eoo 

"*«     j  j-^N     J  i*^    •  ••*N 

iHf-t             1      i-HlH             •      IiHtH            I      il-lf-t 

.  ijS     :  :.  ia     :  i  :S     :  i  JS 

•  rH            i      .      .  ,-1            t      I      I^            I      «      !^ 

•  lo    !    •       leo    !    !       !io   !    !       !eo    •   • 

!vH   !   i       !^   I   !       !rH   !   !       '. r^   I   S 

o 

','.',     o   •    '•   2     o   !    !    !     o   •   S   S 

.••       t-...       rli^i       iHi«« 

it                       III                       111*              tli 

iH 

II     ^   S   1   1     iH   S   !   !     iH   •'   I   I 

^4 

t   '•     iH*!!     *h!**     r-i*IS 

«0 
04 

•::    S5ij:   Sii:    S5:ii 

C9 

',    '>     c^    ',    \    ',     a    '»    '    >     «9   *    '    > 

S8SS    SSSS    £SSS    SSoSS 

• 
• 

g 

•  •       ••••       ■•••       >••# 

•  •       ••§•       «■••       •••• 

!••                 ••••                 ••••                 ■••■ 

!  :  :    9  ',  ',  I    9  ',  I  I    9  ',  '.  \ 
■  :  '    s  :  :  :    S  :  :  :    5  :  :  : 

M 

!i     e«>IS     e»<!!     co!!! 

1H 

!•      tnlil      tnlli      r^ll! 

■       I                     ••■                     III                     •              • 

6^9            QiO«            C9.0U            tStOu 
IAk»iftu5        OQCCCCOO        (D<0<£>0        Oi  <S)  a  Oi 
CIOJ5SIN        ClCiCIOl        OIMOJOI        WCM?40<I 

OO 
I-I  iH 

t-OO       OfO-^^Ofl        <»>"«*lOtp       t*Q0CiO 

^'^      ■^tsitata      iniomo     lAmirao 

OO      oooo      ©ooo      oooo 

r^r^        »-i  r^  »"^  rM         ,^  ^.i  r^  ^^        fi^  ..^  rH  tH 

516 


CONCRETE    CUBES. 


s 
a 

o 
O 


en 
o 

p 

CO 
QQ 

8 

H 
H 

O 


H 

p:$ 
O 

>^ 

P 

CO 

03 
P 
O 

» 
» 
O 
O 

o 


1 

s 

5 

.    "^SSS 

00  lO  S'' 

& 

< 

5!" 

fH  tH  r-t       i-l  tH  fi 

■  «-«           T-tlH^ 

tH 

•  cover 
ice. 

5 

1          cae>4p-i 

a 

» 

iMr-«       n 

^iH     eo 

f-llH 

Out  of  doors, 

expoHed  to 

weather. 

• 

J 

■ 

•• 

- 

,SS     ; 

■AM 

- 

iioca 

•Od 

»H^ 

rH 

fi 

^iH 

In  open  air  cov- 
ered with  Back- 
ing, and  wet 
wltn  water  sev- 
exaltimeaaday. 

• 

5 

t* 

|J5 

■- 

'  — 

CO 

• 

1 

co 

CO 

• 

1 

• 

1 

ss 

^4 

k 

> 

1 

O 

o 

lO 

iS 

-^ 

^ 

IH 

1 

a 

1 

r 

o 

o 

1 

IH 

— 

l"i 

r 

1 

^ 

p^ 

• 

1 

►9 

• 

ac 

|— 

'— 

1 — 

In 

mold. 

1 

iS^SSS   ss 

iiS 

• 

1 

o 
P. 

1 

II 

s 

• 

o 

t-H 

>     c 

1 

• 

3 

CO 

|- 

I— 

^ 

1  - 

g 

B 
1.) 

o 

•H 

r-l 

«e 

c5S5S  •«*'^  agsais 

I. 
< 

< 

c 
r- 

Oi 

I- 

•r 
t- 

'5 

\    3 

;   g 

MR 

m 

is; 

11 

I- 

t— 

1 

H 
» 

fa 

o 
p 

-n 
n 

P 


03 


1^ 

o 

H 
fa 

o 

1^ 
p 
< 

C3 
P 

o 

H 

a: 
o 


^ 

•OO 

s 

oooo. 

•s 

ao«t>«     oout^te 

t-e 

•-<  r* 

l^^rH         iHiHvN 

r4  F^  p4  vH        pH  F4  f4  F4 

tca-^ao      O  lO  cq 

ssc5g  '-as* 

m 

•Hi-I        CO 

p^iH      eo 

IH 

CO     ' 

i>4  >.« 

'-- 

wo 

—  O 

•OM 

JMSM 

loca 

•OC4 

»-ti-i 

f*r-* 

•HpH 

^-•i-i 

- 

— 

— 

CO 

- 

— 

CO 

- 

M 

,- 

- 

to 

M 

CO 

1  -^ 
•  1-1 

1 
1 

:: 

^1 

!~T 

. 

to 

» 

lA 

1  f< 

»H 

iH 

P4 

o    • 

r^     1 

- 

— 

o 

f« 

o 

1     o 

IH 

»H 

-^ 

■-- 

v-t 

tH 

»H 

1^ 

— ' 

tH 

tfl 

> 

eo 

M 

lO 

«« 

I     ^ 

"* 

^ 

;S€ 

.£3    ^^^i;    S^SSSS!! 

1    8SSS 

• 

>      o 

CD 

i    S3 

•o' 

1    ® 

(9 

fH 

- 

w* 

|— 

t-l 

- 

C4 

fi 

r^^ 

»H 

Sl 

'5 

'5  ^^ 

IC4     eon 

•  -* 

'^     oftoao     ooeo 
iCO     eoooeooo     cocoos  n 

g 
& 

*3 

1£ 

■§ 
S 

;   S 

!i 

»  — 

if? 

CONCRETE   CUBES. 


617 


S^*^?!     tr^oOM     fHO««4     »iHfHm     Oih^m     •^oio'^     >o<Br-o     o»o^e«     evaoMM     eovwio 


ao«oe«     aococ»«     Ok«t»c«     ao<o«De     ooet^t*     o«d«co     t««««     a»iflt««     a»<D«t*     tofDt«<D 


ioo»c)t>     '^nv^     udto>^o     maoi-i     '^^7ce>i     aoio^o»     ^'«'^t«     gaaMvH     apiookf-i     e4'«^e« 


CO 

r-4        09      ' 

f-«fH        00 

fHiH     eo    !    •    •     eo 

t-i*H        OQ     ' 

■       M     I»-t^       eo     !»-l»H       CO     •     'O       C9     JiHfH 

s>io 

iHiH            •      t  1^  rH            • 

iHrH           • 

coo       \    !fHo       •    'OO       •    leoo       *    'fHO 

^tH           •     tr-i^          •     -tHiH           •     •^tH          I     irHfH 

■Od 

>oe«       J 

ioe4       •    liom       1 

lOM 

1004       '»    loca       !    jioca       !    !ioe«       •    -ion 

i^lH 

-^f-i       • 

-HlH           •     ••H*^           I     . 

»-l»H 

vHfH          I.'t-ii-i          !ir-|^          !irH<H          !!-HfH 

« 

M         • 

CO      •  •  ;*•      ; 

•  t-<             • 

eo     i  i  :^     i  i  i*^     •  •  'oq     •  •  'm 

ra 

00           • 

eo        •    •    •«        • 

•eo        j 

eo     •  ;  i<*     i  i  *,**     i  i  !**     •  |  ^eo 

\        !co 

I     :^  :  I     lo  I  i     leo  !  I     i^  I  • 

•            tfHii            •»-!••            t»^ii            ,^ti 

!ie 

to 

S       'lo 

•   !       !oIi        liali       \\a 

I       'lo    •    !       Jm)   !    1       !io   !   !       !io   !   ! 

ttH 

tH 

I           IiH 

\            •  r-l     !      I            !f-|      !      1            i  i-l 

•»Hti           (fH**           iiH*!           IfH«« 

o 

o 

\     o    !    1    !     o 

•       ri     •     •     •        »-» 

•   •     o!!!     o!«!     o!l!     o!>« 

'•         !-♦•••         iHtii         tH*i>         tHitt 

v-t 

I        iH 

'— 

!         IH 

•  ■     "^  1  ;  •     "^ 

!      1         iH 

•     f^!Si     rH!!i     vh!!!     ^I!! 

IH 

»- 

1 

•         tH 

I        iH     !     •     1       v-t 

lit         iH 

•     i-i«.»     tHii!     iHi!!     ih!«> 

09 

.  !     04 

i      "* 

)- 

1     I        09     I     !     J        iH 

i  I    "* 

;  •    «  i  j  1    "^  i  :  ;    "*  i  ;  i    e*  j  •  • 

i_                         ■••                         «ll                         at!                         ••*■ 

«# 

I  i     '^ 

^ 

I  1    ^  :  I  j    lo 

i  i  i    '^ 

•     ^!|j     ^!l!     <«!:!     ^!!* 

!$$'<a9    S^cSeilcS    SSSS    S^S^^S:;    8SSSS    S^SS    :S:;qiq!    S^S^-3    ?«S^c^?S    ssss 


S2 

a» 

,— 

— 

• 

- 

s 

t-     < 

• 

- 

s 

* 

lO 

ei 

i   ** 

CO 

CO 

CO 

"* 

■* 

~ 

- 

•«• 

lO 

M3 

iH 

t-i 

iH 

iH 

1H 

l-l 

iH 

iH 

^ 

»-• 

CliOO  OiOv  <8>oo      „^<09  QlOo  Q-Oo  Q^ou  tiiOU  O^QV  Q-Ov 

iQlQOuS        QOQQ        vH^-HfH        tO<0«0«        fHi-i^fH        MMn^        C«t>t^t'>        e<)SSI?<l?4        COTCCCm        000000(2 

mosrooo      ^-Hi^^     eoeocoeo     eocoeoeo      '^'^'^^      eoeocoeo      eocofooo      '^'^^^      coeecoeo      cocooieo 


eoAO^      ^^^SS      togooa      o^'mq      ^>S50i'-      SS^^      ^n'^o      <pr:?Qoa      o^^cieo      '^•ovrr 


t-t>-  0000      ec 


Sc- 1      r-i-^t     ti^i-i"-      |2'^''"*^ 
Oft  A     o>  a  A  A     aoaa     AOftOko> 


A  A  =:  3»        A«00        QSOQ       0909        ^^  ,-i  ,-i  »^        ,-■  ,h  c-i  ^ 

St^io^      r*i'-'»oo      doxxw      ocgogooo      ogoooow      ooaoaooQ 
AAA       AAAA       AAAA       AAAA       AAAA       AAAQI 


618 


f 

="S    2 

CONCRETE    CUBES. 

'as  "'-as  s-33  s- 

as  8- 

=:=  fi- 

BS    S- 

- 

..„. .... .... .... .... ..... .... .... 

sS 

la's-  -sa-  ass"  s'3-  "S2»  asa^  ejss-  jjssss 

» 

;_,_     „„.,     ««-._     n   _ 

""     ~— .-     «-.-r^     »    . 

11 

:SS     1 

:*-       i 

'^     '.  i 

"S 

"3  i 

*g   i : 

-S     I 

-s 

li 

;««           . 

i""* 

""     1  : 

-« 

««     : 

■"*     :  : 

"■'     i 

"" 

l; 

•.""     i 

;""     i 

""     I 

— 

— ■           ; 

—     . 

-^ 

;is    1 

:a 

:*     1 

:r       : 

;s  i 

:=• 

t- 

H- 

■" 

:"     '■  ■ 

;" 

;"     : 

:" 

*        i" 

" 

i" 

" 

I       1" 

: :    - 

i       i" 

:  i 

" 

;" 

r 

i" 

:      2  : 

:    S  : 

i  s 

;  I  2 : 

S  : 

:  ; 

"  i 

i   "  ; 

i  ■" 

i  "  ■ 

- 

"  : 

:    "  ': 

■  " 

■   "  i 

" 

II 

4 

■      ^  : 

\    ° 

:  :    R 

i    »  ! 

" 

:  I 

■     "  : 

i     '  ; 

1       " 

■  1  "  ! 

" 

I  i 

SSSS    22S2    53S2    SSSS    I 


1. 

S 

9  : 

:   5  I 

5      I 

-      1          ■:  :        :  :: 

' 

" 

•^  i 

i   ^  : 

>i     1 

1                ;  ■       ;  ■  :       i 

£  sll 

1  sll 

J  sill 

ii  siii  iiii  liis 


CONCRETE  CUBES. 


519 


^ 

j-     *c.,o«     g,,go     g^«o     ^«55«o     ac.c.55     «t^«o     ^e«^ca 

flOt<>«oe     t<-t-«<o     aoe«o«     oot-tDt«     oot«oe     ooet««o     o»t*«o     4oc«Mt» 

oieo-"«     C4;D^a»      S4t?9i-i     ia<09ci     oo«d?>iq»     M'«i^ao     oQ^eo'^     oocpao 

a 

MfHiHiH        Mf-ilH 

0) 

•-liH       eO»-lfHi-l       M<H 

eo 

'r-fi-4        eOdi-lr-l        eOr-t     !  iH 

CQO 

^3 

100 

>CQO 

t*o 

rH              1 

eeo 

rH 

loeii 

lA^ 

lact 

mev       ! 

OC4 

•00 

lOffl         1 

iAe« 

MtH 

■H»^ 

»^rH 

iHi-«            j 

1H1H 

•H  r-l 

r^rH            ! 

rHrH 

s; 

^     i 

€4 

S 

0    • 

»4           • 

.?;       . 

00 
Qt 

8  i 

i  is 

CI 

c: 

N           • 

04 

M 

'«  J 

i  i** 

o 

CO 

t- 

to 

leo 

c* 

10 

jeo    j    j 

lO 

10 

10 

10 

!kO 

liO 

m 

lio   •    ! 

r-l 

iH 

iH 

tH 

!i^ 

ir-l 

rH 

•  r4    S    ! 

O 

0 

0 
ft 

0  I 

p4  1 

s 

0    I 

1*4       1 

s 

0 

r-t 

IH 

fH 

tH 

•H 

r-l 

r^ 

r^ 

r>i 

P^ 

i-< 

»-« 

r^ 

r^ 

r-l 

r^ 

rH 

S^ 

i   ^ 

§S 

s ; 

^ 

^  : 

C4 

^ 

09 

CO 

CO 

09 

CQ 

eo    ' 

eo 

CO     ' 

SJ2SS    5552*    SSS3    g?5S8    !S!S§;S    5;ii:5;5    ScSSS    S^SSS 

00 

« 

•       00 

— 

>       t- 

>                    • 

0 
r-t 

0 

5 

0 

• 
r^ 
rH 

s 

• 

CI 

iH 

m 

SM 

CO 

eo 

■* 

■* 

"* 

1  - 

^- 

10 

r-» 

0 

lO 

iH 

F-t 

i>4 

f-1 

tH 

iH 

rH 

0>du           O.CV           tS-Oo           O-Ou           Ooo           O>oo           0-ou           Q-Ou 
i-H— «^-H      <oco»«5      t-i't-t-      cic«(Mc>S      t-t-r»i>-      aOQceoGo      ecrsMrt      eooDXOO 
i0ia>oo     lOiAiAO     ^'«'^<^     to»ata*a     lomiaio     '<4i'9'<«>'«     oooin     ioiaiaia 

1 

!    ? 

1    3 

1  If 

ii 

1        ^ 

10 
1/: 

1  c 

to 

'3 

;ii 

•3 

to 

:i 

)        C 

>      a 

)     a 

(  t— 

C5 
09 

IS 

■  i 

■IC 

2 

'2 

00  a 

0880 
9881 

520 


CONCRETE   CUBES. 


O 


^ 

n 


Q 

o 

o 

P9 


CO 

8 

H 

O 

CG 
QQ 

H 

P^ 
O 

CO 

pq 
m 

H 

H 

P$ 

o 
yi 

o 
o 


d 
o 

<«1 


•§5^S5«  ss'rijs  -""8^  §5*^s*  gj'^iS'*  is^'sss  s-^ssa  as5^=» 


^ 


<eaot>«D«     t«ta(D«D     o»(s»«o     aot«io«D     ootpoo     t«oco<o     ootoiso     qoio«d«s 


1^ 


at 
lb® 


v9 


•Hoor-i     at-ia<-4     iF-iioi-ia» 

r-l       (NC4        rl       ^  G^       04  64  PI  ?i 


Co 

|8' 


I 


li; 


iM 


»4  «   P   ft«  OS 

g-g  s  g  S 


J§ 


I 


i 


^ 


i 


MO 


lAC^ 


M 


5.0 


»4 

OS 


fO 


ss 


C4 


iHiH        CQr^TH»4        eOM 


iH       CO^i-liH       CSi-lfHr-l       e0 1-4 


CO 


MO 


OM 


Ct 


C4 


CO 


S3 


M 


oo 


•OTl 


O 


M 


CO 


M 


M 


MO 


tOM 


S3 


M 


M 


•A 


SI 


CO 


OO 


•OM 


iHiH 


O 


M 


CO 


M 


M 


QO 
eoi-i 


■<#M 


O 
CO 


o 

M 


CO 


s 


M 


M< 


OM 


M 


kO 


S3 


eo 


S^ 


M 


OO 


»ae* 


•o 


M 


M 


M 


e« 


d2 

w  O 


s 


••00000000      ^ '♦I  ^ -r      fH 


i-ifH»H      iciAtAiA      »«eo?s      cowMeo      t-t-t-t-      0»0ift»0 

-«'«-4<       ■«-W<«<-^       <(50«5;0        C0«O«D       MMMM        '«'<«■'«'« 


§ 


o 
i 


0    . 

O  O 


3 

00 


CO 


R 

E 


M 


CO 

t- 


M 


M 


M 


'.    '•     CO 
•   !     o 

I     j       M 

'      •         »-4 

CO 


CO 
M 


CO 


« 

M 

CJ 

•^ 

' 

-] 

r-l 

SO 


tio  u  O-O 


c3«o         ci,ao         Q.at>         t8«« 


c«<»  c:>ov>  eou  Q-ou  a«o  csoo  a>au  c<o« 

Oi  Oi  aa*      MciiTJ^i      lO'OkAtn      osoo      pscorsco      ooeco      w^w^,-^r-^      ^■^  ■^  ^ 

lOiOiAO       CO  tC  O  O        ttCOCOO        9  «D  O  «0       (DtOtOO        (O  <0  CO  <D       «0  CO  «0  CD       O  CO  CO  CO 


;zi 


Meo-^'ft      «Ot-ooa»      o^Mco      ■^mcoh-      ooo»o-h      mco-^io 


'§? 


OC  CC  ac  3Q  OOQQOOOO  A  a»  a>  0)  0»  O  0»  O  09  9)0  0  O  O  O  I 
OC  00  00  00  OOXtXOO  ObOD3D»  00000000  OOXOO  OAAi 
Cft09)0}       OOiCVO        OOiOiOl       OOOO        OAOOft       OOObi 


gor-«Mee 
»H  r-l  ^-  ^^ 

)  A     a  a  &  S 


CONCRETE   CUBES. 


621 


•ftO'^oo     os993'4i     C50M00     -^o-Mio     t*o-«a     ^m^o     rf2r^»®     *'^53t'     www*     <>0SS 


oototDO     a«o«oo     ao«»iA     oootoo     ooaoo     ooiow     aotoo«D     oqsow     ao»n9«o     aoio«D<o 


•^vr-too     aearj-^ii     01*^009     "»?*2St'     coiA-*a»     (Aiamo)     S3S9^^     qonwoo     "^rizt*     S^SS** 


CQ 


>e>) 


PI 


•*C<I 


M 


00  3 


109 


00 


N 


S53 


■*M 


Cl 


^94 


e« 


ica 


e>« 


o  o 


>09 


04 


ss 


M 


C^l 


>e>i 


94 


S3 


■«e« 


99 


s 


00 
94 


94 


s 


94 


94 


00 
94 


S; 


CI 


00 


00 


CO 


CO 


09 


CO 


CO 


CO 


00 


CO 


CO 


CO 


lOiAoo     C45«?4?«     miomio     lAiooi'd      a»c»o»aB      «_-_^,^     ^^^^^^^^     00x0000     r*t-t-t»     t»t»t^r- 

^'^■^ifi       ^^'«'1i       ^■^'^■«i       ■^■*'<f*       fO«IO»       lOOiOO       lOlOkOO       "*'*■*■*       ^■♦■*'*       •^■♦•"•■^ 


s 


*n 


'.     ',     't        to 

•  .      •        C'l 

•  I         ■                    a 

.    .    .     «o 

■     ■     •        91 

•     •     •        »-• 

1-^ 


94 


10 


91 


91 

00 


CO 


00 


00 


CO 


•     0    I    •    I     ©    I    I    I      1.0    • 

«        0     •     •     •       ■«     •     «     •       94     • 

■  .lit                     «■■■                      «• 

00      •      •      •         0      .      •      •         ri      . 

■  .      .      ,         _)      .      •      •         rx      • 

i   *^  i  i  i    ■*  i  i  i    "*  i 

t        rH      •      •      ■        ..H      •      •      '         iH      • 

to 

94 


r«l^l.|o       OOOOXX        F-I-S-X.-I        «i|«-t^-i« 

{Q>ac0<B      »«o«oeo      t<»i-t-t-      t-t^t-t- 


Q>o<»            Qou            C-cu            €-5u            Qou  Ci-ou 

—  -   —       -■  —      -__^-       —  _  —  _       — —       -"^  fQ  ^  ^ 


_  _  ,         _  .  _         _      .         e-o  u 

I a»  ca  9   91 94  rt  74   to >»  in  I.')   o  s  o  3  eon  n  n     <o ' 
CDoo   t-i-t-c-   t^i-i-i"*   t-t^t-t-   t-i—  t-t-   t-t-t-r- 


ipta^ot^  00  a  o  rH  NCO'^iA  e  h- GC  Ok  0*^9479  ^iaoc>-  aoi3>o>H  cmTrtO  <Dr>ao»  Q^94n 

;3^Zh^  ^^?ieM  91949191  9I94N2?  eoKSSQ  ©22223  S2£23r2  3il!23  3322  S'2!2S 

OOiAO  OAOi@  AAAO>  QtCtAO  090)09  CSCSCftO  OCSQOt  00)S>n  CtStS29  CsT'S.u} 

at  5  A  A  OS  A  Ok  Ob  A  OS  ok  A  OAAO  A  A  0>  A  AAAA  AAAA  AOAA  AAAA  AAAA 


622 


CONCRETE   CUBES. 


o 

CO 

o 

H 

U: 
H 

^ 
H 
O 

Q 

H 
O 

» 

H 

&;< 
O 

H 
P 
< 

» 

O 

H 
H 

o 


Age  when  tested. 

1 

>S     Ej'^oo     eescD'>f     o<«c99     okt^o-^     eoo« 

!S) 

^oota««o     oo««e     ociatAO     acio«»     ooooia     oo««dio     Qoe««     ao«ioo 

^^^„^    «^^^    „„^^    „«^^    „^. 

i^        r-(tHfHiH        ^tHiHvH        «.«^t-i^ 

Undercover 
in  dry 
place. 

*ocsa»tH     OiMi-»f     oe^Mm     ^os'*'*     o^^^o*     «o-«jsc«     ea-Hssoo     oee-^oc 

r 

p^tH     eoiHiHfH     m 

Cl       CO 

iiHiH       mr-lr-l 

eo^iHp^     eOfHiHiH     00^ 

Out  of  doors, 

exposed  to 

weather. 

• 

1 

§ 

IC5 

1 

S2 

;ss 

CI  iH 

;S3 

!  t-io 

CI«H 

jsss 

:S3 

1 

-«« 

1 

'♦CI 

^ca 

«#e4 

i-^CI 

■*CI 

|«#CI 

'•ca 

^^ 

iHiH 

iHM 

'- 

>  rH 

lr-« 

^1H 

iH  rH 

|»H?H 

•HF^ 

In  open  air  cov- 
ered with  sack- 
ing, and  wet 
with  water  sev- 
eral times  n  day. 

« 

1 

:3 

CO 

-* 
-^ 

CO 

iH 

i-i 

iH 

itH 

— 

CO 

• 

1 

CI 

CI 

CI 

d 

CI 

'^ 

JN 

eq 

• 

1 
1 

• 

s 

CI 

C4 

s 

ss 

1  (H 

^ 

1 
1 

1 

"«» 

-* 

^ 

^- 

1 

'^ 

"# 

"* 

"^ 

— 

; 

I-"* 

4' 

iH 

r-l 

•H 

rH 

lH 

•H 

iH 

.H 

i 

i- 

r 

O 

- 

o 

1       t-l 

o 

1     o 

iH     < 

O    1 

tH 

r 

o   ! 

*H     I 

>        9 

r' 

r"» 

iH 

iH 

-H 

»H 

fH 

*H 

r 

tH 

1-1 

,— 

tH 

IH 

tH 

*H 

»- 

1 

1 

• 

r-t 

^- 

I      eo 

fH      ■ 

»H      1 

•CM 

n 

D9 

CO 

CO 

eo 

CO 

CO 

In 
mold. 

«o       @&  6«E 

1     tnmoio     uioima     aosoa      »-t-<»HtH     ,-«  —  —  ^h 
t- 1- 1-  ••-     t*-  r-- 1'  r«»     o  o  «c  (O     t- 1- 1- 1-     t-  r- 1*  t- 

• 

1 

"t. 

o 

1 

s 

t- 

1 

- ' 

*        • 

■          « 

>      o 

• 
>      s 

— 

- 

ci 

tH      < 

- 

.     «  - 

• 

«       CO     . 
t-< 

-  \ 

—\ 

• 

c 

09 

- 

e^ 

CJ 

« 

— 

CO 

1     ^ 

tH 

^ 

• 

■♦J 
a 

9 

B 

iH 

1-1 

^■ 

^^ 

iH 

r- 

th 

• 

00 

tt.OU               CS.CO               C3.C 

,  ? 

'ig  s 

-H  --  f— 

OOOOK 

1    3 

1 

1  no  ob      t- 1>  i- 

■  t- 

?^c^ 

00  00 

{ 

< 

3j 

\r. 

13! 

cc 

•      Is 

)      c: 

It 

OS 

>  0) 

•     c 

1 

t 

s 

It: 

1 

IS 

S 

O 

)  o: 

ft 

i 

'Ci 

1  y. 

ii 

»       Ml 

3 

t- 

i   i 

s 

1 

»»< 

'  ii 

1 

s 

MJ 

CONCRETE   CUBES. 


523 


sas 

|gS   s 

1  PI  »^  r^     fi^  r-»  ^i*  ©a     1— 

l§^ 

i^S 

>      rHcan'of 

»        drHr-iCS 

r-lC 

— 

|r^ 

IS 

rnr- 

1         '^rH«4lC 

r-iw      oe 

1 

aOCOiOW»       QOfDiOiA       OC««U>       OCWiO       «tft«lO       XkCtClO       OOCCtOiO       QOlOOlO       QC«0«DfD       CC«C«OIO 

- 

ggsj-*  assgs  agis?s  s-^s*  ss5s^  gss^  a-s^  sasj-^  §5^Sc5  §5*s« 

eowi 

rl       CO^ 

C9 

r^ 

eocdvHf-i      eo 

IrHlH         00 

rHrH     «on-hph     eo 

f-ir-t        COClrHrH         CQdrHrH 

— 

c^ 

1 
1 

ss 

ao 

'oo 

1  WrH 

ao 

rHrH 

h-O 

rH  T^ 

ss 

ao 

rHrH 

rHrH 

1<l« 

1 

-<«c« 

<«M 

'I*  CI 

"♦CI 

'«CI 

■^M 

•4109 

•*c« 

<«e4 

»— t-l 

iHp4 

^lH 

rH*^ 

rHrH 

r^  rH 

rHrH 

rHrH 

rH  rH 

rHrH 

— , 

- 

;s 

- 

a 

o 

rH 

a 

[t* 

•  o 

"H 

•  a 

t* 

« 

C4 

ca 

C4 

09 

CI 

d 

« 

e>i 

04 

^ 

I-l    • 

S 

a    • 

S  : 

r^ 

1  rH 

.8 

a 

rH 

1  ^^ 

•^ 

■* 

"* 

"* 

"# 

■<• 

•^ 

;-«* 

-«* 

^ 

^ 

rl     ' 

1^ 

pH     i 

rH 

r^ 

* 

rH 

rH 

- 

rH 

r^ 

o    ! 

o   ! 

t 

e    1 

o 

o 

o 

rl     > 

o 
•     1-1 

e 

rH 

1     o 

rH 

o 

1          wH 

l-« 

f^ 

rH 

iH 

-H 

t-l 

r-* 

r< 

f^ 

r-i 

v^ 

^ 

[— 

- 

tH 

— 

- , 

iH 

i-» 

r4 

rH 

rH 

w^ 

-H 

iH 

o 

v-4 

a 

o 

rH 

a 

I'- 

O 
rH 

a 

t» 

00 

M 

CO 

CO 

CO 

CO 

eo 

eo 

eo 

eo 

@3IS3    SS3@    SS^S    3S@S    SS8S    SSSS    SSSS    SSSS    SSSS    SSSS 

CO 

^4 

— 

— 

;    d 

:   9 

• 

00 

;    ^ 

• 

00 

-H 

• 

O 

«     r» 

:    o 

►        rH 

d 

rH 

i  ^' 

C9 

d 

CO 

CO 

eo 

-0 

-* 

-* 

»-l 

fH 

rH 

rH 

rH 

rH 

f-t 

— rf 

•H 

"H 

SSSoQ     Seooooo     SS«oo     assAO)     SooSooo     SoSS     SSoS     SS^aS     aSoa     2SSS»^ 

i 

t9 

>2 
>  9 
)  a 

5S 
IS 

1    1 

1  — 

4   ? 

1  b 
1 2 

>     4 

i       9 

■  lA 

ii 

if 

a 
1      O 

•  O 

if 

i        r- 

i  r- 

>2 
>  c 

1  r- 

!S 

t  r- 

:     5 

1        r- 

*t 

1  r- 

t      c 

;  s 

t        r- 

ii 
1  ^" 

1  ^' 

ii 

1  r" 

IC>] 

ii 

(r-( 

i 

■■A 

1  r- 

iCO 

ii 

1  r- 

C 

c 

•        OC 

i 

1»2 
is 

1  r« 

IS 

»• 

^ 

c 

c 
c 

r^ 

1  r" 

524 


CONCRETE    CUBES. 


o 
o 


o 


» 

o 

Hi 

o 

H 


CO 

I 


-<1 

CO 

» 

H 

P^ 
O 

N 
P 
< 

n 

P 
o 

H 

O 

o 


i 

I 

s 

"SS 

S^ 

r^-jo. 

8 

OkdMoc 

iHiH<-lfH 

CQ 

S 

I«-IC4 

iot«a»i> 

pa* 

*=»U 

OOtHOt 

s 

t^OCCDOlO       OO«0«DlO       ODCDOiO       00  «D  O  lO        OOCDOlO       OC  CD  «D  «       aO»«lO       00  CD  O  lO 

^^„^«    ^^.^    „^„„    ^«„„    ^„H«    ,        «  -^-^^    -— 

Under  cover 
in  dry 
place. 

Issss"  2°s*-  sas'-  assaa  a-s*  s^sss  si-s"  ssss" 
1 

I^COfHfHfH        eCC4r-HH        CO  l-l  •-»  "H        CO  iH  iH 

CQC9^i-4       MC^rliH       eOC9i^fH       CO  vH  ft  c^ 

Out  of  doors 

exposed  to 

weather. 

•          1 

t-o 

I0O 

1— 1  "^ 

— 

«DO 

THtH 

«DO 

• 

-#0* 

'♦W 

-^CS 

•"•W 

-*©« 

^M 

— 

-«CI 

^Cl 

■ 

»-«^ 

Vi^iH 

•HfH 

■ 

nfH 

.HiH 

i-«i-l 

riW 

In  open  air  cov- 
erucf  with  sack- 
ing, and  wet 
with  water  sev- 
eral timea  a  day. 

• 

1 

t- 

(O 

•O 

CD 

( 

_"* 

** 

o 

• 

1 

C1 

CI 

^W 

M 

M 

CI 

M 

■ 

SI 

1 
1 

o 

5 

5 

s 

1-' 

«o 

1^ 

• 

1 

"^ 

^ 

"# 

•* 

^ 

■^ 

>^ 

■* 

t 

IH 

tH 

iH 

lH 

iH 

^ 

fH 

iH 

• 

i 

1 

ha 
S 

r 

s 

-  - 

^ 

3 

o 

:    ^ 

i   ^ 

o 

1-4 

1     o 

r 

iH 

rH 

iH 

fi 

fH 

*X 

'- 

»H 

iH 

»-• 

r^ 

1H 

»H 

iH 

— 

iH 



— 1 

OS 
IP 

M 

«D 

lA 

CD 

•o 

«# 

<o 

•O     ' 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

In 
mold. 

^  00  X  QO  00        OC  00  00  00        00  CC  00  00        Oft  06  db  01        06  Ot  Ck  O        <D  CD  C9  O        W  S  OC  00        00  5 

>ss 

§ 

s 

p. 

J 

a  . 

•e* 

- 

A 
I'- 

• 

fi     ■ 
r-4      1 

1-1 

• 

l>    < 

3 

• 

s 

3 

■ 

-- 

[-- 

— ' 

• 

IH 

^* 

»H 

CI 

M 

Cl 

- 

CO 

•       CO 

« 

a 
c 

e 

•-( 

iH 

iH 

iH 

•-( 

l-l 

»H 

w^ 

Q.au            Cou            6.0U            Q.OV            t8>ou            C3>o«            <9>oo           ^•co 
■Ai'^mio      ooocxx      f-i.-.^-4      ocpoco      a>9a»d5      c^Cviri?<i      b-t*i>C?      Owos 
OKSidc:     oooo     oooo     oSSSo     aeSSo»     osoo     aabtok     oooo 

i^i-HrHfH                                                                    ,H  r-l  iH  i-H                                      ,h  .H  f^  rx 

< 

3«> 

•- 

•  1- 

is 

)  c 

>e 

4  1- 

1        1 

1        r- 

>  r- 

1  •■ 

IK 

Iff 

<  1-" 

1    ?! 

1        r- 

1r- 

•  r" 

1  r- 

;   g 

\   % 
\   1- 

4  r" 

;C 

f  f— 

1       C« 
«        -f 

!    g 

Iff 

1        r« 

1  1- 

OC 

to: 
1 1— 

1       r« 

r- 

o 

!    2! 

:  s 

1      »- 

1  tC 

CONCRETE   CUBES. 


525 


e«^c«2(|     0409    •»     p^r^^     ot«ooo»      «pao<Dm     i-ieQioo     oiaciio     c«o«o-«     ocDU3t«      oiot^oi 


aomcaio     ooiAtoio     %otauyei      aoioioio     coiocoio     coiom«D     oocotno      tptatota     t^iooio      gotoiAO 


lAiA>-^t«       tOtO^OO       O^AO       lOra-^ 
i^NM  fH9|p^  iH        r-l  CI        r-lNN 


op?fHt*     woftt-^iH     c9i-ied»H      oi.'^i-^ot      "^■Mr^M     Oi-^mt- 


CO     ii-l^       CO     •f-4r-l       cai-t 


'^O 


•*o 


eoo 


F^       M     'iHf-t       CO     •     •«        «N 


d  3 


M  O 


M     ■  iH     .        CO     iiHiH        COCsl^ 


IM  O 


OO 


:oo 


e^o 


OO 


•^ev 


••♦M 


-<4iOI 


CM 


ca 


109 


CM 


■*o» 


■<«I0« 


CM 


C4 


CM 


CO 


CO 


M 


CM 


C4 


Ol 


eo 


CO 


04 


CM 


CM 


CM 


C4 


CO 


00 


CM 


CM 


Ol 


CM 


CM 


CM 


CO 


CM 


ee 


CO 


CO 


CO 


CO 


CO 


eo 


CO 


00 


SSS3  SSSS  SS82  SSS3  SSSS  SS8S  ssss   ssss   ssias   ssss 


30 


o 

CO 


o 

CM 


00 


lO 


CM 


00 

o 


CM 


00 


CM 


n 

o 

00* 


CO 


•00 
00 


CO 


00 


eo 


CiQU  O-OO  OfOU  QOU  QiQQ  Q.OU 

coccjo?3      ^^T-^      ^^i~r-      OOoo      lOiftmift      ooocoooo 
oooo      oooo      OOoo      i-ii-H,.Hi-H      e  =  o9     oooo 


to      Oi  a>  a  o>     cM?<c^4CM 


tH  1-1  — -^        «0  «C  CO 

rH^P-i>H        OOOO        OSOO        i-i^;-i^ 


SAOrH  ^S:sE^O  SI^9C»  o^OMco  ifio(ot<-  ooAO'^  <EMeo«#tn  tot^co  e>  OrHcgiro  -^irstDr^ 

_io«o  jpcpwg  ««D««  t-t'i'-*^  t''-^-*^  tr»~*°o  oooSooSo  ooacoooo  oo>oa»  coiSS 

OOOO  OCOO  OOOO  QOOO  OOOO  OOOO  OOOO  OOOO  OQOO  OOOO 

OOOO  OOOO  OOOO  OOOO  OOOO  OOOO  OOOO  OOOO  OOOO  OOOO 


526 


MORTAR  CUBES. 


» 

5Z5 

o 

(4 

p 

H 
< 
"A 

H 

» 
H 

CO 


Q 

tJ 

O 

O 
QQ 

H 

Q 
?5 
-<i 

w: 
H 
P$ 

O 

o 

n 

5^ 

c 

o 

r/i 

t3 

5 
^< 

o 


• 

i^ 

1        r- 

1                 va 

1     1 

•s 

t 

s 

C^ 

30 

a;^^i-|       iHv-t 

<«1 

tH 

1*8"  sa 

fc  *  « 

S 

•§.2ft 

>»-• 

5 

^ 

• 

•• 

'o 

!o 

t 

^ 

«-l 

ivi 

doors 
sd  to 
her. 

5 

•• 

d 

09 

^11 

:§ 

O® 

^ 

^•4 

>lH 

In  open  aJr  cov- 
ered with  eack- 

inff,  and  wet 
with  water  sev- 
eral times  a  day. 

»• 

ifH 

•O 

•• 

5 

!■ 

ca 

eq 

• 

'o 

a 

> 

r^ 

1 

5 

1 

1 

^ 

-# 

a 

•; 

rH 

1     ^ 

H 

A 

»« 

His 

d 

o 

r' 

« 

»4 

s 

r 

i; 

• 

5 
^ 

s 

^ 

tim 

q 

<a 

M 

:^ 

• 

C'c^SoSc 

:    S§ 

• 

mI 

.c 

6 

t3 

go 

SSI 

>      ao 

i£.  s 

cs 

00 

23 

CQ« 

a 

o 

04 

CO    • 

■♦-* 

• 

•^* 

•o 

1 

c 

«s 

v-( 

l-H 

a 

<s 

^* 

B 

O 

O 

BC 

e  c     e  ti 

»* 

«M  rt       ■<*  ■♦ 

(^  ,.H  i-H          i-H  ^^ 

•^  r^  r^         rH  iH 

N.^ 

<: 

OOOS  O       C»-f 

c;  O  O        O  O 

C  ■^   "-^         ^-  "^ 

'i-    4* 

o  c  o      o  o 

? 

-5^ 

f* 

r™ 

•-« 

1-1 

t- 

'     1 

o 

Ah 

O 

o 


PS 

-<! 
H 
pj 
O 


ss-^s 

t>«0eio 

^i-lrttH 

2*^  SI** 

eocflii-ii^ 

:  :*^ 

'      i-*01 

I     If-iH 

0 

•     I     -Oi 

!a   •   ! 

!'^   !   ! 

■  r-)    •    • 

o   •   !   • 

t-i   •   •   > 

i-<   •   ■   I 

r4    !    1     ! 

o   !   !   • 

m   •   !   • 

00  CO  odS 

•  *    *    • 

•  t    •    • 

«  !  !  : 
§  :  :  : 

^  :  !  : 

09     I     •     • 

^     •     •     • 

ijj  in  If:  o 

^-  ^  —  »H 
«>  _■  r-l  i-l 

10105 
10106 
101U7 
10108 

» 

O 

< 
OS 
D 
H 
<: 
^ 

O 
Cm 
P!) 

o 

p 

00 

PO 

p 

PS 
< 

H 

o 


Si 

j»«0»       ^ 

'2« 

^        ^.-.M—        04— IM 

r 

C««D(OC0       t>««DlA       ««0iOM>       t^Via 

. 

S'-sa  s«a*  S'^S'^  s*=»2 

ccoafHiH     eooa^tH     «<<e«i-ir-i     mmp-i 

ooo 

i'^S     :  ^ 

•S     : 

!ao 

'^M 

"*eq       1 

.•*e« 

i^ 

^^ 

^•H           I 

iH«H 

i<-i 

ig) 

^    i  i 

09 

»H 

»H          • 

^ 

CO 

t- 

ItD 

•OC 

> 
p 

"* 

-«* 

•■* 

'''^ 

*H 

1-1 

'f-t 

'*H 

o 

i>4 

o 

iH 

i-« 

1^ 

r^ 

r-i 

IH 

IH 

— ^ 

[  -' 

a 

s^ 

;   ^  ^ 

04 

04 

0« 

ca    ' 

SSSS    S8S8    SSSS    SSS 

• 
• 
• 

a 
o 

iZ3 

« 

1 

k                    I 
1                    * 
1                    I 

>        « 

C 

•      6   ; 
?5  ' 

— 

■        < 

P    • 

i  ^! 

04     1 

-  -^ 

tH 

— 

l' 

iH 

1.^ 

1 

rrf 

•                  1 

sii^  sili  sils  s^ 

c 

r- 

c 

a 
1  p- 

'5 

1  r" 

CS 

c 

G 

•  1— 

>c 

1  I— 

pa 
ir- 

»        OC 

t           ^1  T-« 

12 

c 

1  r" 

1       04 

;  § 

O 

O 

HOBTAB  CUBES. 


527 


SS^ 

1  ^^ 

1        e4<H        rH 

.       ^ 

•  *jg 

r- 
1         rH 

r« 

>H#b. 

rHr-i        fH 

C^CDtOiO       t-CDOlO       t>tB«Die 

1        r~i 

«D  (DiO       t><C  <DlO 

rHiHiH        rH 

r-UHr^ 

M  01  ■«  0»       •■'^  >- 

,g2  ^-sa  ^-^s* 

coMfHfH     coe^ 

rHrH       eOMrH 

COMrHfH 

I'-S    : 

:®3 

OOO 

It-o 

rH 

-- 

r^ 

""•e*       • 

■«o« 

-^W 

— 

."*®^ 

>  r" 

ica 

i-«iH          ! 

'r-l*-t 

r-fH 

'rHrH 

IrH 

.«       1 

;^ 

|CI 

* 

:^ 

iH           • 

'^^ 

1    r 

fH 

rH 

>lH 

Jt* 

I« 

10 

t* 

« 

[— 

' 

I'* 

•  '♦ 

/# 

y 

-4 

•  r^ 

•  f-i 

rH 

r^ 

!-• 

o 

^4 

o 
^4 

I       ^ 

:    ^ 

!         O 

r^ 

IH 

iH 

'- 

rH 

rH 

iH 

r^ 

rH 

rH 

:   §3 

- 

r-* 

s 

:  ?5 

;   ^ 

^ 

Cil 

Cl 

CI 

C4 

e* 

ssss 

1    igSSS    SoSBSSS    SSSS    8SS3 

•     < 

• 
* 

o 
a 
o 

>5 

ff 
1 

a 
o   ■ 

■       1 

•       1 
k               •       1 

■  § 

t 
t 
• 

a 
©   • 

f 

N 

- 

»H 

- 

CO 

— 

- 

OQ 

CQ 

— 

- 

1^ 

rH 

rH 

rH 

e5  ?i  Ti  ffi     w  ci 

rH 

CO       oox 

W         r-iH 
fH        ^^  i-i 

5^ 
rH  r^ 

121 

121a 

1211) 

«1 

rH 

CM 

-H 

0^  w 

H-   -♦  ■»»• 

rH,-i  t-H 

as 

r*  r- 

oo 

o 

pH 

O 

IH 

O 
rH 

O 

fH 

o 

rH 

«0 

« 

r* 

a 

rH 
O 

2 

o 

rH 

a 

o 

O 

o 

rH 
■f 

IH 
O 
1-1 

C 

n 

H 

O 

rH 

O 
>-> 

O 

CO 

Ah 

::^ 

o 
u 

H 

p 

-*! 

k 
o 
Pk 

Pd 

M 

Oh 

H 

P^ 
C 

O 
-d 

CO 

n 

P4 

H 

PS 
O 


ooorHO     Mt«o^     ooa 

■H  r^        rH        fl>»               »-H        r^ 

fH 
> 

0»        NrH 

4 

)     -^cDioie 

•  e^rHCO        ;50rHt.        •  rH  r- ,,        g,  ,H  ^  00 

eOetrnrH        CO  M  <H  rH        CO  N  rH  rH           !  e^  rH  r-l 

-'S     i 

'cQO           ! 
rH 

OOO 

<«M         • 

^e« 

'^N         • 

^Oil 

rHrH            ■ 

-HrH 

r^r-4          I 

rHrH 

S     : 

- 

;s    ; 

^   ; 

e$ 

»-i     • 

»-i 

^      • 

w* 

•M3 

!co 

lO 

Sco 

!«# 

:     I"*  ' 

• 

■* 

:'* 

t  rH 

•  rH 

>rH 

'W^ 

O 

O 

1     o 

rH 

1      • 

IH 

-- 

rH 

rH 

rH 

rH 

r-* 

r^ 

rH 

s§ 

i   SS 

s  , 

— 

eS 

C4 

Cl 

09 

M 

38S$    SSSS    SSSS    SS^S 

» 
t 
I 

« 

a 

o 

'A 

C4 

- 

• 
1               a 
1               • 

1            « 

:    s  . 

I 
» 

f 
1                  a 
1                  I 

i       « 

B 
O 

:   5z5 

o* 

CO 

CO 

IH 

fH 

rH 

rH 

CIC4 

fH  r« 

Qao           e«*o            QfOu 
ooxocn      «D«o«;'j      ooa>o 
C«  Cl  S^  (M       CM  M  CI  w       e>»  CJ  ?i  CSI 

o  o 

fH  iH 

T 

o 

rH 

ac 

o 

oTq 

f-<  — 
c  o 

rH  r^ 

fH 

rH 

o 

f^ 

ec 

iH 
O 
rn 

3 

c 

r- 

C 

fH 

a 

fH 

rH  ^- 

o  o 

rH  rH 

a 
in 

o 

rH 

rH 
O 

528 


MORTAR  CUBES. 


s 
a 


O 
CO 

o 
o 

H 
H 


H 
O 


P4 

H 

Em 
O 

CO 

n 
p 
o 

pi 
H 
O 


i 

s 

?    ■ 

OkfH 

s 

•   §3*8;; 

1 

S""""  """' 

Under  cover 
in  dry 
place. 

• 

1 

«tCQC4r-l 

CON 

Tl 

Ont  of  doors, 

exposed  to 

weather. 

• 

1 

1 

mo 

1 

■<#e4 

^c^ 

1 

^ 

-- 

iHf-l 

fH  rH 

■ 

In  open  air  cov- 
ered with  saok- 

inie:,  and  wet 
with  water  sev- 
eral times  a  day. 

• 

1 

•<• 

■ 

1 

»-• 

>H 

• 

SI 

1 

a 

• 

1 

lA 

eo 

- 

• 

1 

> 

i 

IH 

iH 

• 

X 

a 

o 

fH 

8'^ 

l-l 

1 

1 

:    ^ 

«fM 

^ 

04 

In 
mold. 

^3@SS    SoSoSdSo 

1 

a 

o 

o 

i 

• 
■ 
t 

- 

• 
■ 
t 

I' 

a 

c 

!Z5 

• 

-a 
a 

■* 

"* 

« 

s 

v-t 

1-1 

• 
OB 

1 

r"«  ^^  r*  i-^ 

5o  w 

o  ^  o  o 

3^ 

^   80 

1^ 
O 

o 

a 

2 

o 

ri 

o 

o 

o 

1 

o 

Cm 
O 

Q 

??; 
o 

O 


to 

>i 

in 

o 
o 

H 

» 
» 

Q 

>-) 

H 

fl< 
O 

CO 
Hi 

CO 

» 
Hi 
O 

H 

Pm 

O 

» 

P 


ca 

H 
O 


«0 

1 

'S 

1 

s'-ss 

'        S 

^g 

•s 

1 
1 

^«0lOlO       t> 

1  r- 

««kO     t^ce^-^ 

»HfHr- 

IIH 

llrt 

1 

1       f- 

ii-ii-i 

1         iHi- 

'    2§3 

IfHr-l 

1     «,-l-J-« 

f1     w 

cie<i 

ooe<ai-iiH     eod 

•H        «0  i-l 

cQ  a 

coo 

•  coo 

IH 

r 

- 

^Qi 

-- 

^C9 

^•-1 

rN 

1  fH 

tHrH 

^ 

M 

CI 

^ 

■^ 

tH 

< 

tH 

CO 

CO 

m 

> 

"* 

■* 

"* 

f-1 

iH 

vH 

o 
1-1 

o    < 

.-1 

o 

fH 

r-« 

rm 

iH 

1^ 

iH 

tH 

04 

"» 
M 

^ 

04 

C4 

ss 

>SS    iSSS3    SSSS 

• 
1 

s 

5Z5 

-- 

S 

c 
e 

1 

,- 

Oil 

» 

^ 

iH 

IH 

1  f- 

>M«      copoSSco      eo««co 

1 

c 

1  c 
ll- 

't- 
is 
<  1- 

•  o 

"  r- 

1     c 

1       1- 

■t- 

'C 

1   T- 

1  r- 

1  r- 

:    B 

'     c 

II- 

■a 
•  t- 

>c 
If- 

12 

)C 
1  r- 

H 

:^ 
&^ 

C 
Q 

03 

I 


f<!1 

m 

CO 

O 
H 

M 

p 

00 

O 
P 

CO 

Ed 

O 

< 

(< 
O 


•"'RS 

t*«tf)ia 

tH«  *HiH 

eo  o 

tH 

-♦s** 

t-ltH 

T  "^ 



'tH 

•  M 

•  * 

I^ 

^^ 

•H 

iH 

^ 

54 

None ... 

tH 

— -|- 

eon  R 

»H  iH  »H 

FH 

iHiH 

iH 

HORTAB   CUBES. 


629 


fe«<OiCiO       t««iOlO 

oo55«»    ^-^S* 

CQe>«r-l<^       MMiHfH 

'eoo 

_-*« 

-*« 

f-l»-1 

* 

•H-^ 

C4 

c( 

^ 

1-4 

CO 

m 

"* 

■* 

iH 

r-l 

c 

o 

1^ 

— 

»H 

; 

- 

' — 

1^ 

<^ 

^ 

eS 

CI 

03 

^^^^    SSSS3 

■ 
• 

1 

t 

i 

M 

CO 

1^ 

iH 

"* '*  f  1 

■^  It 

t       f^  I- 

1 

C 

I  c 

^5 

;9 
;5 

1       § 
)      c 

IS 

>C 

H.  Doc  143 34 


530 


CONCRETE   CUBES. 


O 

pq 


Ed 

H 

o 

p 

?5 


H 

9 

o 
o 

H 

» 

H 
O 

Q 

H 
P< 
O 

Q 

H 
O 

:;^ 

O 

H 

pa 
on 
o 
;z; 
o 


a. 
SI 


B 


S^9 


lO  r4  O 


c.  *o  -^  o 


eemeoeo     nraMO     e4e«ie^c4      c9coe«» 


e 
H 


oo 


Issss 


(0( 


© 

8 


8000     oooe     oo^i 
ooo      oooo      030< 


Si 


:S8 


o 

S 


$S 


^  rH  r^  rH  ^H         r-^  ^^  f^  ^ 


o 
n 

a 


-g 


S  ° 
o  • 


J;  o  o  o  o      oooo 

jS  r^  1-1  ^H  t-i        »-<f^tHt^ 


J*  O  O  "^  O   OXOO 
OOOO  ooo5 
•   •■•       •••• 


•a 


mCOCOO'^       0-^0000 

"Smnnn     «c4eic4 

S -H  1^  ^H  ^H        rH  f-t  f-i  r^ 


•Qf-ioo-^     lO-^tiSo 

ft* 


g 

■♦J 
•^« 

a 

o 


.M  a 

82 


§ 


"I 


« 

es 


«        CI  f-H  64         f-lr-l 


C9 


;:^ 


OOe«D        OCSt-CD 


* 


? 


o'S  w 


I-       «?1C<C«I 


t-t-t- 


ocop-t*  c»tt-ei  06r-N»^  '^est^ 
^a079C4  eooi-io  •-^•O'^'^  tocooca? 
lO^toiA      ifiioeor)      -^mcora      '^^c3-<« 


«£•  5 


lOO' 


t^MW*       USO'^O       Oi-lt>0        O 

-HinsoiA     i>-a-«ta     eooM/   ^ 

MMM«        PQOC^CM       NCJCiri        « 


OC  «n  r* 
-^  O  « 


eMC4  o     o-«  oo 
~  i^O      Soo<D 


CI9*C 


-♦'*"♦■*      <«<«-^<«ii      ^■4>-«^      ^^^^ 

»-^r^i-^r^        f-if^r^t^        fH  i-^  ^H  p^        r^  t^  rv  v^ 


gS5S    SSSS    SS3S    oSS§ 

ciciciiH     e4c4C4CJ     cie4ejcl     c<«^e<irj 


SSS3    SSS8    SSSS    SSSS 

ci^cJM     e4c«e4e<i     m'^cjcj     c«>«'«-ic<i 


§3S;S8    SoSg    g»S3    ?5£J5  = 

cjeje^e*     eJeJcJe^     ciciMei     e>«»lc4ri 


o-^>Q«4<  eoooao  om'^C4  «d«dm^o 

^»9«r-i  t>'n<^S  eeaS<«>-«  ^ec4t« 

•       •       •       •           ■       •■■  •»••  ••■» 

qQ^t><D  00«ce«  tOM^O  'VC4C4'^ 

^^■"♦^  ^^raflo  '^^^'^  ^..^.^^ 

r^  1^  t^  rt  tH  r^  tH  ^H  i^  t^  r^  r^  p^  r«  ^i^  ^i^ 


« 

O 
K 


s 


p 


M 


c 
® 
o 

M 


CI 

o 


M 


i? 


S 


n 


•^'^iH        iQiHM'^        lO-^^O        t>  —  X  9Q 


iCDc^t*     o>t«t«e«     a»«r««o     aowt^ 


e««CC        rHrlrHr-4       t^t«l'>t«        «OXX<]E 


liHNi 


siii  ssss 


sssil 


cico 


III  sSii 


CONCRETE  CUBES. 


531 


I 


ci9r<-0»  oioocn  OPSSO?  o^aooo  qsoqih  ^"^cin  omm 

MioiOM  oo'^cio*  c4eo«e4  Aao$t«  el-^T^oo  «piA'-in  vrr«e9 

o-^eoo  oo-^o  t>^ai-i  mrioSoo  t-iso^o  Zi-n^to  fr>fc»c3 

cQe4'e<rc<a  e4efe4e4  deCf-iei  eiei-^r^  C4i-4e<(cf  eCcfvfeC  i-Tr^iH 


NU! 


Si 


§gi§ 


lO  Ml 


oooo 


o  oo 


eo 


D  »  t^ 


S8S§ 

Q0M?1  ^ 


Soe«M94 


lOr 


00 


^  CO  CO  CO 


to  mates     t^kxsoo 
coflcoco      coeOMCo 


•-i»-<oor- 


o(6  so 

C»9N«  ro 


CC  CQ  CO  ^        CiOrH 


gi 


§00  o 
oSo 
000 

.   ^     c4^w'''»oo 


OCp  X|^ 


o 

CO 


wood 

t»  to  CO  00 


oooo  o      000 

C4  •^  d  frl        1^  C4  1-4 


C9«0-^0        CtCOCDO       <PQ0C4O 

t-«c-e^o      i-^Mt»©     d-vt^Ok 

555i  ii^ii  '^m 


C1Q  XC4 

1^000  iH 

•      «      ■      • 

^^C0-« 

1^  i-H  ^H  »-4 


C40  »C4 

C^  OS  60  CO 

•     •     •     « 

■^  ■>*  -?  •* 


S  o  00  5     c^i  3  0 


goo  00 
oooo 

i^      r'-  -r  to  esf 
e^      M  c>4C^9l 


a»      r-  GO  ^00 

w      1-11-1  ?«  M 


»       *       • 


^      »      ••      •> 

Sxc4ee 
Ob  QA  CO 
•-(r-iiHel 


C4  O  OOO 


eot-t*t- 

•    ■    •    • 

*+  CO  CO  CO 


S  0^1-1        .-ii-^OO^       Cl^t-t-       M©»-H        i-^ffl-^O        tAOOCI       9000 
000      ooao     ^000     oooao      ono^     o  .i^ o o     5o»o 

ricieiei     Mc^i-Ie^     eicicici     cici^ci     m^cici     cJeJcJci     r^t-ioi 


c*     -^00  3155 
o      oooo 


ssss 

•        «        •        ■ 

C4  — »-«^ 


9000-^9  ocio:f  ^S9^  9000  mae«^  Q9^9  eooo 

oaoS  oooo  ooo»o  oooo  oooo  ooSo  oSo 

e4-^e^<H  e4c4cic«  C9^j-^c<•  e^^ie^iej  cvicicicj  c«ci<H09  c*i-<el 

rH  rH  r^  ^H  r^  r^  ^  rH  ^h  fH  rH  »-i  r^  r^  ^^  ^^  ^4  ^^  ^^  t^  ^14.^,^*^  ^^  c^  ^ 


s&s§ 


s 

04     m  >^  ^  cl 


•       •       •       ■ 


SS3S  SSSg  gS88  Sasg  8§i§  SSSS  2353 

ciNC^eti     MC<ie>Je«i     cje<icje>j     eJcJcJ^i     cie«)e4eJ     oii-icJci     e4e4ea 


e4     cDte  o  o 


Sf-ia»o  ooeo^ej  rf^^t:  eoeinm  b*ceMe«  oiAeoo  iQcoi 

w»t-o  o^oco  <om'^'^  ■«0'^-^  Ofti-iaftco  cooo^e*  eoc««< 

eoddco  '^f^-«co  fodi^e;  m^^ci  ^ococi  dO'^i'^  COA' 

'♦'♦^•'r  ^■^■^■^  ^'♦■♦^  ■^•^■^■^  •^^•v^  -^^^.^  con 


o»     caao94iA 
•o     f^eo  '^  o 


Qooa 

lO  b-iO 


w^        tHf"*r^^H  f^  ^  r^  ^H 


• 
■ 

■       ■ 

:    i 

H 

Q 

• 
• 

c 

• 
1      I 

«D 
H 

1   o 

:   53 

• 
1             • 
1               e 

• 

a» 

• 

o 

at  < 

o» 

Si 

«D 
00 

• 

CI 

• 

■ 

1^ 

S 

ee 

- 

eo 

CO  1 

^ 

■^ 

"* 

Ui 

lO 

CD 

iH 

t-1 

t-1 

r^ 

TH 

f-l 

iH 

wt 

»1 

0»-«rO-^       OOtDO       dO'^O       tDOOOO       O  X  ^  d       i-i  00  d  i-4       CQi-^«D 
.-■        dd        f-«-li-ld        d^>-CO  d^d        l-liH^d  drH  df? 


d     coino 


3SSS 


CO  CO  O  iQ 


)t«r«t«     o»<ot«tD     o«t»«     ao(Dt««     o><o»-«0     o»«t«t*     oovto 


fc*     a»«0t««D 


a»<p«o<o 


iddM      eoee  COCO 


OOOOOOOb       Cb  O  0t  0> 


■^-«-«^     eoeoceeo     ooo 


O       lOiA 


^^ 


0<O  u 


<D09jP       JP<D5P5e 
O  O  ok  A       O  O  Oi  o> 


I  ii 


'O         O  PHdl 

S     ao»o»< 


dw  S  o  9  06  0k  O 
to  O  <0  40  <P  O  ^ 
Oft  Ot  Ok  01   Oft  A  Ot 


3    S3SS 

Oft       9  Oft  Oft  Oft 


(P  t^  00  o 

oooo 


CONCB£T£  CUBES. 


P  ? 


mil 

IJII  |JS| 

!l:l- 

!-S 

i!-!l 

SEE! 

lllli 

g|§i  i§§i 

lill 

llill 

nil  ilii 

ilii 
mm. 

ilii 

.i"l^ 

ssT.n   ssss 

ssss 

SSS2 

SS3S 

stss 

^m 

lzS3 

Jsass 

8?S8  8SSS 

gs?s 

Si  S3 

S?8S 

ssss 

Jssss 

5S5S  SiSi 

5SS3 

SiSS 

SSSS 

iiis 

31353  S23S 

6i!S2 

d£i?3d 

Ei  =;£!£; 

"a    SS3-    S253 


sSja  -"s-  slii  aJaa  sis*  ••^'  all. 


ilii 


a««3 

iSi 


CONCBETE   CUBES. 


533 


csooooo  «o^<oee  t^oma  r><^ifr!  S?S^?P  riSOOp 

'^t»oo  mooo  AoooD  ot-ODO  ■vaocci  obe^oat^ 

et'f-«'e>fe4  eacfwcf  f^i^rnt-J"  m»^iHih  c^^i-tM  i-Jf-Jf-^"*-?' 

1888  |8i8  8888  |88|  §888  8^888 

orsoS  »*-ic^  o  ec  m  ■«  oco-««  o-^iot«  ««<t>>2:<D 

cjpaTi^cf  vTooi^  efo^a  Sc^sef  ufsigo  seeeTef 

ssaaa  alas  aiai  sa^a  sisis  aas^g 

8888  8888  88i§  8888  8888  8818 

c45oS  eSSSo  t^c£S  Seoo  ?«c5S  <^SSo 

ssss  is^i  issii  ?sa^^  ^sas  gggss 

$^8S  88Sf^  ^S^^  SSS^^  S8^8  SSSSc^^ 

'*'*-^-^  •^■^^^  cceo'^-^  irfee-^^  e^'^^"^  •<^iS3!2 

80949  «-iio«oo  i>4  o -^  F^  Qociocft  ^oO'^Q  oe^^ 

oco  0000  occo  oaock  OOftOO  r-^OSOO 

iH94e4e>4  cicieJc*  e4Me4>)  e<i^c4i-<  c4-^9ie4  ci^nesiea 


o 

p 


83gS 

L2.04 
12.03 
L2.01 
LI.  08 

11.04 
11.99 
12.00 
12.00 

2.03 
12.01 
LI.  98 
L2.05 

S^S8 

12.00 
12.03 
12.00 
L2. 01 

MOOdO 

•            •            •            • 

r^  fH  *H  rW 

•     ■     ■     • 
iH  »H  •-(  r-t 

0«  lO'^ 

C9tc  »e-H 

r-  1-4  •-!  fiH 

12.17 
12.06 
12.27 
12.09 

12.15 
12.11 
12.22 
12.12 

t^toxco  c^-tooaiM  0000940  cot^oom  oiiQiatt  >S!9r^9 

oiAb-e<9  o^aO'«  oioior-  e«t«aoo  ihiomo  oeoaoio 

^0093^  9»CM»-(i-i  »-iOOeO  i-iOOOC^  r-iOO^  ^O0^r-( 

,H  r-^  >^  fH  r^  rH  fH  r^  ,h  fH  i-^  ^H  rH  fH  t-H  »H  r^  fi^^  iH  t-i  rl  rl  f^  i-» 


CS 


CO 

O 

06 


CO 


OB 
« 


oc 


CO 


s; 


« 


8 


OS 

o 
K 


93 


o 
o 


rHOACP 

«D-^OQ0 

CO  CO  0  00 

1-tr-l  riiH 

««r.« 

■^sss 

00  lA  0-^ 

>-«eoci 

t»wi>«d 

00  t^C- 

a»«ot«(D 

atfot'te 

a«oi>cD 

A«e<D 

CO  95  CO  CO 
91  91  94  99 


^94^94     ^940^01     9S^e4e$     **     *         SSeSe^M 


goa)Or4     9400^10     cot-opo     Or-^eneo      ^met«     <9AOih 
^SSS     S2^'*     S^'^S     ^•O'O'O     lomusko     i^in«5«D 

Ot  Sn  A  O       O  0  Ot  A       OOttA       Oft  O)  A  Ot       AAAA       AAAA 


< 

^ 

^ 

1 

m 
m 

"4 

r/3 

1 

125 

0 

0 

b 

xn 

fZ. 

^ 

'^ 

•M 

% 

§ 

H 

<4 

I-] 

t 

^ 

«< 

M 

^ 

^ 

V 

CO 

?! 

0 

t 

^ 

U 

H 

o 


ao94«tf-^  ^A'vn  iAr-942  aA>-4r- 

•^f*mi^  loooooo  94^ioac  Mr<-<or< 

'•  WV  '♦«*eoeo  ^neoeo  e0949i"e»f 

8888  8888  1118  8888 

0^90  O'Vffl-^  OlOAe  VDJ^rH 

Softf'*'^  ^sS^ci  OOMi-Jl^  t-^CJCC-J 

A94A  tQAL^iQ  r-IAi-HkA  ODOr^Q 

•owio  OMitrSS  <D'^t»SS  '9^cq9 

2t!«£:9f  10000094  00i-i«iO  odo'lAC^ 

O  l>  A  lA  t>t>0(0  ^QWr-l  ^t-940 

'^coco'^  coctrreo  cQ94C4co  eo9994eo 

S94«0'4!  (O^OW  090909  94  00X0 

e*t«e^  eoooooS  eoric^eo  t>«Soo 

^3?2!t  !f"*:*<2  id^***^  •*c6co"* 

•»*^5*^  H<'v4'^  ^^■*«*  ^  ■*  ■♦  ■«* 

8883  888^  SSS8  885S 

9494^94  r^9irii-H  949JrH91  94M9IC4 

0^94A  '^A094  A0  9193  (OOWCO 

OAOA  OAOO  O  O  •-■  O  OOAO 

94i-t94i^  Cii^9i94  €4949494  91 94 —'94 

lACOtOlO  aOC«t»lO  •4*'<«iA91  (OOOA'^ 

94949494  94  94  94  94  94  94  94  94  94  94  94  94 


b»940U3  A  S  O  00  eOACOO  «D  9)  00  iQ 

940000'^  OOOLAt-  '^^■^91  0  9)«A9l 

•          •••  ••■•  •■■■  ••«■ 

COiAt-«D  aO«Dt-t«  «0'^«D<D  (Cn-«'« 

■^'*'*^  •V^'^-*  •<««■*■*■<*  ■♦■rf-*^ 


53  : 
S  : 

«D 
% 

C 

i; 

S 

8 

g3 

■ 

TH 

1-4 

fH 

94 

»H 

f4 

^■4 

'     fH 

COlOOtQ     OQ0(0«0     AACeO     iAlOA<H 
99     CO  iH     94  1-1     94 


94 


91 


QO(Ot^«0    00(Ot>«O     00«Ot>CD     00<Ot->«D 


A 
94 


e.o 


<3>c  « 


d«  o 


91S94   McoeSn    cQsoeoco    eecoooA 


Mso'^iO  tPh>wA  OM9ieo   -^mcot* 

cocotoo  »to«>«o  t-i-i^t-   t«-t-r*t» 

tr^t^t  i-i-t-t  tttt   trt'*'* 

AAAA  AAAA  AAAA    A  A  3S  A 


534 


CONCBETE  CUBES. 


i 

3 

n 
33 

a 

o 

I 
H 

o 

Q 


o 

K 


CO      o» 

i  s 

DO       « 

w 
1J 


K 

2 


o 
H 
H 

O 

CO 

P 

» 
H 

O 

O 

o 


B  p 


2  . 


o 
H 


In 


a 

o 
*3 

a 


S  3 
o  • 
O 


fc-l 


to 


^ 


p  t'  q 

o  a  2 


§ 


OB 

O 
A 

s 

o 


22 


«5 


is 


i-«e»tDeo  t>Atoa|  cQ<0e«a»  :^S99 

OOL^-^C^  C9C90el  E'«"<*'lr  tDXOA 

t«r-iaoo  O'^cec*  Boi^t-oe  r>-«t9io 

MCti-^ef  C4»-r»-*"r^  t-T^^rHiH'  t-Ti-Ti^^ 


f 


:SS: 


'COi 


goo 
35  c- 


iss; 


So  3 
OO 
I  i-liHCO 


OO  o 

8^8 


»--r^' 


tS^ 


3  as 


00  Cd  CO 


i  «-i  t«  tn 

^lOOl 


iSS! 


»  oc-« 

0(     


^Rg?g5 


o-^«>g> 


-So, 


o 

'O 

>o 


lii 


ssss 

eoo  OO 


g  lO  00  m  I 


I  e«  'J  t-     ^  "^  t*  3! 


OQOO 

SSooo 
oTgoi-^ 


^11' 

•-I  OO  I 


000( 

8SS; 


o-^coo 

CM  r-(^  W 


OON"* 


Sop '^56 
OOCl  w 


^SS?' 


(•0<0»-4C4        OCOCiaO       OOOC4f-l       COM 

't  ■*  ^  -^  "f 

6q  f^  r^  1-1  »^ 


O'VCMO 

1  rH  O 


;j;^^;]!    ^^^:; 


t"  C9  r-i  eO 

J      •      •      • 


SSe33 


^odod     ooe»o6     oooo     oo5o     oooo     ooSo     ooiho 

u^cj^e4     NCQi-Ji-5     elr-JcMff*     «eac«e4     cio«c4c4     n«c4cI     c»eic<iff« 

^^„^^     ^„^^     ^^^„_^^^^     ^^^^     ^^^^     ^^^^ 


«^oo9a     o»a»oo     oooo     oooo     oooo     oSoo     oooo 
uc<ic>ic4>H      ^mcmm     cie<ie<ic4      f^MCMci      e4c4cic4     N»-«ffqc«     «^c»e<i 

SJi-lf-^f-ll-»        iHfH^-rH        t-ir-n-H-"        i^t-itHrH        i-»,-(i-(iH        i^»-<»Ht-4        i-ii-if^vH 


;iNO(-iO       lA<-i«Ot>       i-iiO^«D 


^i.>fijr^w>  K^'^^^i.^  ^^lO^o  e<icc«DO  r^co^o  lOcor-M  »Hao-;r» 

QCMMMf'  ^Mi-iM  CJ*--!-!?-!  e«i^»t-i  C9r-C*f-t  »-«>-lC«r-(  -^r-iWf-l 

'S»-4C4CJe4  eicJMCM  cJeM'c4G>j  cicJeJcM  cie4e4e4  eJNc^ei  cicacid 

^^^^^  ^^^^  ^^„^  „„^^  „^^^  ^^^^ 


•«t-e4i-)<0  oi-«c9^  odi-iin  ffifi'41^  odotqcq  ^oiioo  cixaoo 

'ttO^xo  r-oonto  CMt-'^c-  MMtS'^  BSoZ  dmcoM  cscmo^ 

^*   ••■•  •••■  •••■  «■•■  ••••  ■•••      •  _  ■   •  • 

£:«DC40'^  tati'^eo  oi~-«Q  incM-^^  sot«e>40»  ooio-^  -^Ot-^oa 

O  rW  rH  fiH  iH  tH  tH  i-«  »-•  i^  t-1  iH  f-H  r^  r^  »-*  f>H  i-^  rH  iH  t^  i-H  t-1  i-^  rH  (H  f.^  rH  i>^ 


« 

el 


O 


N 


« 


C4 


g? 


n 


CO 


BO 

04 


s; 


eo 


H 

e4 


CO 


eo 


u 


09 


s 


tl 

••I 


St?? 


OC4lOi-l        t'-'^XCQ        rHO«i-i       Ot-i»^C0       JOi-t'^eO 

"cacMi-ii^iHr-i  '■- 


C4 


I  OO  ■«       lO«fO 

f-i     «     ^     c«e<* 


OQOCDOO       C0tOt><D       0(Dt«t»       00  «D  <D  «P       W  O  t«  »«       Ok  «D  <0  CD       l>  «  «D  «0 


ti; 


M 
u 


'^ 


(So  V 

09  CQ  CO  CO 


oooo       r-lt-ti-l-^       tOtoSo        i-^rii^*^       e«  N  S  Q       t- 1~- 1*  1^ 

^^•9-«     coeecoeo     rococo?*     <«««'«-«     eoraeoeo     Socococq 


ICO" 


S2S5J    SfflSJS    SfeSS    2SS2     SSS&    S2g3 
otOiOtot     OOOO     Ok  o  o  o     oooo     oooo     oooo     OOOi 


CONCRETE  CUBES, 


535 


aiHOr>  omoM  ec«>^'-« 
tato-^eo  i^a«Sp  trt-^^* 
oaiei-4'9      t:*'^92     '^onra 


ss§§ 


o 

r-ll- 


89   9990   9999 
9   99S9   ooSS 


g009  0000 
00  000  9 
ooo  o5oo 


t^oSci       C««dSc«       SmSiA       9c>38^ 
•-4  et  ^H  M        "H  ^H         «H        r^  r^  ^H  i-<        i-<  r^  f^  ^H 


^s?§a 

SS^e^ 

04  «D  ^M 

fi5g!g 

iH  »H  f-»  ^H 

12.07 
12.10 
12.01 
12.03 

12.00 

12.03 
12.04 
12.00 

12.00 
11.98 
12.07 
12.10 

12.00 
12.01 
12.05 
11.98 

12.03 
12.00 
12.02 
11.98 

8S§g 

12.01 
12.00 
12.00 
12.01 

12.06 
12.03 
12.01 
12.02 

o 
w 


5 


t-<-4oaio     miAinac     iat««Dt-     e^cot^    '    S 

WNf-"!-*        rl^t-liH        r^*-,.^r-(         i-imOt^  6« 

eJcJcJH     eJcicJeJ     Mcioici     e4c4e>is<4       ^ 


S382S5    SS^tS    3S;^9    I^SeSS 

cJoot-4     eioe4i-«     eiaiOQ      ^ecoot 


10 


^ 


s 


I 


10 


10 


ao^o     e«aoc«o     coiocOiO      '^>^'^ao 

CO        iH        ^^  1^        ej  rM        «t-1        1^ 


aor^o     o<o«t«     fe«<Dt««D     oot«t«« 


MeMe>4C4      eococ9oo      aoaoacoB     ceeocQm 

■«'«'<*^       COCOMCQ       COCOSSCO       -^l  ^  ^  •« 


f.^  *-l  i-«  •><         |.4,..tp^,.^        r^  _i  ^  ^ 

'  00       00  00  00  00       00  OC  00  00       QO  QO  ?0  oft 

a  aaSa  aaaa  aaaa 


I 


ctaeooo 


^  CO  CQ  00        ^  CO  00  V 


£2  00  0093 

isso§ 


aoicpiA     9S^c«     9£3>o^ 

^::!;i^  iis^^  isss 

co'eoeoco     eoeoeoco     eieieici 


00  04  CO  eo' 


cea-NfH 


ill 


SSI 


:S8 

lOOiH 


9«-'er 


i§»i  §§9i  iSi^  §^s§ 


88«" 


t-OOi 


>0' 


aoS< 


S: 


;s; 


Mrt  Nop 

^00  CO  00 


§04  000 
r^  o  »-• 

"Vi  00  CO  00 


*Moea     ^SSS      ^n^°o     ISS^R' 
eoSeooo     corncob      co^iSieS      cSmoo( 


•       •       •       • 


•  •  •  « 

■^  ^  »*  ■♦ 


SSSf-i     Sao9S     Soomt«     oSSm 

;s^^^  mi  iii^  iii'i 


;  SSSS  SoSS  SSSS  S5SS  ssss   ssss 

040Jf-!cl     e4o4c4o4     ojeiojc*     e>ie4cic<a     ojmcJ'H     McioJe^ 


SSSS  SSSS  SSSS  SS§§  8SSS  ssss 

0^04041-'       04040404       r-l  C4  »-l  iH       04  ^  N  04       r-l  »-i  04  C4       N  04  G4  04 


^SS^    ^.^^^    ^^.^^    SS^S    S^cJiS    g^S^S^S 

cis4C)e4     04*  »i  CM*  04     04e404e<*     clo4^ei     'Ncicjc<4     04o<i:4o4 


SeS^s;    2SS33    S7SSS    SSSS&    9S;SS    <g^»:s 

°s^'«s«s  ^^^^  i'^'44  'ii4i  ^^4Vi  ^^i% 


Q 

f 

>     ja 

i  ^: 

CJ 

• 
• 

I 

•          1 

• 

ao    1 

ii 

0 

i        04 

'        iH 

-■ 

9 

• 

00 

iH 

i-l 

^ 

04 

04 

04 

iH     . 

rH 

.H 

iH 

iH 

f-i 

(O^'^  30     eot« 


S-'S^ 


3S 


^•S3    S'^aS    S"«SS    S5"Sa 


ao<0(0«     at««D«     aot««<D     ao<PtD«0     cor««D«D     aot««P«D 


ilSI  9III  2s§l  $2^^  si; 


100  ^iO 
300  90 

I  a  a  a 


aaa( 


Sooaoi^     04eo^io 
00  oO  00  OP       Op  QO  qO  qo 


ii 


hit 


ffllS 

nm 

=i6i  eSI8  mi 

IISS 

;'S| 

liiii 

l§!i  illl  iili  III!  III!  IIS! 

imi  mi  im  im  me  im 

|iiii  ass 

ilii  §SSI  S!§i  nil  !!!! 

an  lass"  im  mi  ms 

e^SSS    ZSSS    S3SS    S^SS    S3S3 

'Hiii  j25a  an  mi  an 

an 

JSSSS  3SS8  ggsr  8SSS  S3SS 

|s2sa  ss^s  a=^2  sssa  lisJaa 


S3SS    S5=S 


S£JSS    S~SS    E^SSS    n^S£!    I 


^SSi    2=S3 


a2S£    SSU2    ■ 


1=2!!  ;2!3  55=5  555'  mi  mi  55!! 


CONCRETE  CUBES, 


635 


e*«e9ra     c»<-ioro     omsci     oc9<HrH 

csisi  SS2SS  pi$s  '^^^to 


§1' 

oc  o 


iss; 


10  _(      ^  1-1 .-  ( 


f-H  CM  A  Oft 


S3: 


§ooo 
OOO 


0( 

O' 


"•zf^SS     rtff'*'-!     ooaet^     ^cffco 

t-00»Cl       t^OOftt-       iAnaiA       '4>e09i-i 

p^CMt^M        -^  »H        ^4        »-<  p^  r^  «H        »M  ^^  ^H  ^^ 


O  ptD  M 


.    .        .    t 


^'S;;;!   9^;$^   :;«3^^    :3:;$;$q: 


t*  o»-»r5 
o-^o  o 

cJe4dc4 

12.00 
12.03 
12.04 
12.00 

12.00 
11.98 
12.07 
12.10 

12.00 
12.01 
12.05 
11.98 

•         •         •        • 

12.02 
12.04 
12.00 
12.02 

12.01 
12.00 
12.00 
12.01 

12.06 
12.03 
12.01 
12.02 

^N  »-^  rH  rH 

e4cie4e4 

»^  rH  p^  r^ 

SS8SS5 

gSffS 

SSS^S 

SS^S 

aS§8 

^eoeoro      ^eoeoV     eoofeoeo     cotoneo     mcfMCtf     coetcoea' 


8oo<»e»     owen     fifi^ct     9f9>o^ 
^^So§  s;:^:!^  iSs^  ssss 


lAaOQO'^ 

eoood 


s: 


;s: 


:S! 


oo 

;SS 


OOO 


sill  §§§!  §l«! 


3S3& 


oSoS 
c^ooo 


;s: 


>o< 

;s: 


SMOOO        «Dff4e4i-4 
r<-o^      i-icQoe* 

^  CO  CO  CO        CO  00  CO  CO 


f^  o  o  o 
o'cocfod 
eo^McS 


•     •     •    J 


o^raeS     oSSi-i 

■       ••■  *■** 


SS9S    ^^^^    SSSSS 
:$9^9    ^4Z^    iZ^^ 


OOOM        0'^«PQ         •-4M«Oe4        lOf-lfHO        CO^r-«Qp        O  O  9) »« 

oo5o     oooo     oooo     oooo     ooo5     oooo 
ojesif-iej     e4e4e4e4     cicieJci     picJcicJ     mcJcjm     eicic><e4 


cieoH     ciocjr^     e4aoo      -^ocooa    • 
^•^^^      ■^^•***      •*«'*'^      '^m^eo    I 


^ISSSS  S8S3  SSSS  8SSS  SSSS  SS8S 

^  ClMOr-)        eJC9C«e4        w^C*r^r-t        CQ  p-«  d  CI        iH  rX  O  04        04  M  CJ  d 

Jj  ^^  ,^,^,mt        t.4rH|HiH        »H*^r^^        r^wHr^^-^        tH  f^^  «-!  iH        t^  t^  rH  iH 


00 

s 


oi 


lA 


s 


I 

K 


OaO-^d       04000404       COIOCOiO       ■<«^^oo 
CO        iH        *-i  1^        04  1^        WiH        rH 


aiot-«e     o««Dt«     t««t«<D     Qot«t«< 


Mo4o4e9     cococoeo     ooooSao     eocoMco 
'«'«^'<*     coceeoeo     coeoSSeo      -^^^mi 


«t«goa     OfHoieo     '^io«oe«     oooo^ 

iiii  ssss  ssss  ssss 


^^^^    SSc^Je^   ^§£3;::   S2SS   S^£^;i3   ss^gis 

oioio404     doioioi     e<io40404     oldoJoi     c40404oi     oaoidd 


:a^<SIS    2SSS2    S^SiS    SSSS^    9^SS    !gt^S:S 
^^^^    !;i:S^t$    ^:j^^    !$^^^    ^^^^    ^:^:S^ 


Q 

■ 
1                    ■ 

•        U 

;      «a 

i  i' 

■         4 
«        • 

p 

1           1 
O     < 

.     1 

■     1 

«     1 

;   ^  : 

i   9 

*         • 

9  i 

»H 

rt 

1-4 

04 

04 

04 

r-t    > 

r^ 

«H 

iH 

iH 

f4     ' 

<D-<«i<^«     eer-fi<o     rio 


»-l       C4«-« 


S    S^SS    S'^aS    S'^SS    S5«S59 


ooocoo     ac«««     aot«««     ao«o«o«D     aor««o<D     oot-oto 


^lll  ^lll  ssll  $^S^  si; 


gtAion 


00  00  90       QO  ( 

Oft  n  o  A     Oft  I 


0«-i04C9 
Cft  O  Cft  Oft 


iOt» 


lOftOi 


536 

1 

i 

CONCRETE  CUBES. 

i 

s 

if 

4i 

iSSSS  SIIS  S|SI  liSS  SIEE  SSEI  SMI 

1 

llill  lill  iiii  ISil  £81!  Ilil  liSi 

imm  mm  mm  am  mt  im  im 

g 

n 

iSlli  liSI  nil  nil  III!  nil  III! 

mm  mm  tm  ma  nn  an  nu 

c 

la      ^ 

i  1 
?  1 

1   1 

ill 

eS^^'S  ^3^3  ssss  ss7i%  st^ss  si;ss  ss;ts 

^33^^  ^S33  iiii  iiii  iiii  iiii  iiii 

- 

ii 

1^ 

a'SSSS  SS5S  SiSi  S^SS  SS=S  SS3S  SSS3 
|2s^;2  djj^;!  ^tis'J  saafi  sss:i  sssa  s^iijs: 

JSSSS  SSoS  SSS8  8iS3  SS§S  SSSS  SSS3 
|^HS=    d^asi    t!^^=    £2222    S  =  2S    SH=S    £i  =  2  = 

;  ? 

i 

igsas  sss^ia  saas  S2p3  gasss  sass  ssss 

CONCRETE  CUBEa 


637 


iic  CO     O' 


s 


S5|S    ggg; 

no  a  9      '^^■vfi  i 


1-1  ■^tfi&     SiAi-iM 


aom^cQ      r-)  00  ^  o 


ooo>^     5ooo 

•       •••  ■••• 


oooo     ooo»o 

O  ri  e^  M       CJ  94  f-H  €4 

«-<  1-^  r^  «-^        f^r^t-tr^ 


k  •  •  •  •     _  ^  •  ■ 

Ok  t«  O  00       ^- oo  ^^  0» 


00 


o 
to 


•o 


« 

H 


s 


to 


•oe*a»o     mMCQOii 


s  ??«a' 


ait*co«D     coroiot^ 


n  T'i  n  CO      opQCooQO 


Sxoogo      Sc  ccac  S 


o 

Q 

o 

0j 


•k 

&• 

?^ 

o 

H 
5Z5 

!^ 

« 

1^ 
H 

Bi 

O 

04 

OQ 

•J 
Hi 
<1 

09 

O 

&4 
H 

O 

pq 

Q 

O 
Jzi 
O 
O 


I 


S9t;SSn^     S^SSSSB     2SS2f     £2S«?"fi     ^«Se?o*     awsio     m«ob- 
S§£SSS!9     fiS?^'?     i^agooo     «P^t^r9      9*^3^     -^Stp?!     tt  S  •^ '^ 

coNcCeC     oicfe4e«     Ms^fffef     ^^^^     e4»H^rH     rN'^^'^     r4fHi-i.-T 


s 

00 


S88 


SSSI 


^  CO  CO  CO 


I  com 


§ 


»  mi 


r^ocDa     o  P9  o  I 


'Sao  Si 


i-o«-ip     t-oi-t^     ooi^ai 
eoceeoeo     MC4C49ia     ctc^oi 


So  o 
oo 
o  So 


'O 

o 


OOOO 

isis 

g§g5S    gfSSS    gSS5    r8?g5J 


9§^s  $$s§s  ^^^u  §33^3  sass  s^s^  ss^s 

^.*_f*       •••«       ••«•       ••••       ■•••       •■••       •••• 

5355    5555    5555    ^1855    !a55i55    !5!S55    !a555 


?^!S^^     fiS7Si     ^S3S!s3     gpMoeo     ooao     i-ioe«Jrt     oo^cao 

OObOO       oooo        OOCO        O'^OO       t-<000        r^pHOO        OOOO 

cj»^ei?i     C4e<ic4cl     ci?494cl      e<j<^e>i:4     e^rie4oa     9is>ievici      c!c>ic49i 


S^SS  SSoS  8SSS  SS3^  S2SS  gSl§  g^b'S 

e<Js4e4>-«     ^,4ejfH     e49J^^      c^c^c^tj     cJrie^e*)      e>ic>ie4e^     cJs4ci?j 

rH  f-H  ^H  r-i        ^4  ,.H  rH  r^        r^  ft  ^^  ft        p^  i>^  r^  r^        ,h -^  f^  fH        t^  tM  ■-■  r^        i-^  rH  p^  f^ 


jetsoA      HtrrJS      t-oor-      ocrstoct      iftMr^oo      MM'fo      N»H«»ft 
C4^eOi-^     eacitoci      ^w^ih      n  —  ^^^s      ciriMN      cimc4N      wMcarS 

cJe^'eJM     eJe^e^cl     cjeie^cj     e4c4e^e4     c4g49Jc«     ej?je4c4     oic4s>iri 


S;:SS;  SS^^g  StSSS  ciSSSSB  SS^?;S  S:^Si3  SS^i^rS 

•  _•   •  •  ■-.{•_J  J*"»  •»••  •••«  ■•■■  •»■• 

tti^nn  3«^MCj  2-^«e2  eci^eo^  eeap^©  wao«-i-^  Ni-iecs 

r^«^«Hi^  ^H»^«^^H  r^(HfH>^  »^^«t^-H  *ii^^Hp-<fH  r^rivHvH  rHvMfH^H 


o 

00 


C9 


«0 

t- 


M 


M 
&3 


3 


C4 


p 


00 


eo 


oc 


s 

o' 


CO 


so 

s 

o 


04 


CO 


p 


00 
04 


QOOlr-<0        ^AL«0 
04        C9  f-IC4)HiH 


a-*  8«a«   ss-a-*   S«a?J   SS^i^SI 


a0t:*«O«O       K*IO«0<0       OttDOCD       COt-mCD       00<O«D«D       fc«<De«D       COCOiOia 


s 


•aiQio     o&vSs     (ScDeo     «pSS«o      3«0o3     SoceS      (oS«S 


a  S  9 1 


I  QQ       Oft  a 


.  €&  A  a 


Ad»o     otaaS     a 


sis^ 


aa< 


oooc  < 
aai 


iw 


538 


CONCRETE   CUBES, 


1 


a 

o 

I 

H 
&6 

H 

:^ 

H 

o 

ea 

CQ 

-<1 

•J 

u 


fid 

::^ 

o 

Q 

H 
is 

o 

Q 

1-3 
H 

« 
O 

^ 

5/3 

iJ 

•-3 
<1 
Pm 

CO 
>5 

O 
H 

o 

CO 

CQ 

o 

H 

C 

u 


I 
I 


^4 


£  • 


S     >    •    >    •         »    •■    »    r 

<5 


3 


■3SSSS    §§§| 

{» (o  r»  4D  eo     CO  t»  B>*  »o 


Pit- 


o  o 


II 


9  hi 


.  00  ^  S  CI 


SSr=^ 


ooo 


fr^  -»  Tf  "T        ^P  ■♦  •^  •^ 

05i^»^»^»^        i-«  »^  «-<  »-i 


n 
o 

n 

a 
o 

s 


1- 

&i  u 

S  9 
©  a 

O 


^•Sioao     ocoo 

^  ,_)  ^^  r^  «i^         f-trm^^,^ 


wwcicici      c4cic^ci 


"S  M  ci  ri  ^^      ci  s^  ri  ?i 


.2         O     • 


.2®  3 

o  i  5 

o  =  s 

C  ®  3 


3 


a 

o 


« 

E 

o 
U 


GO 
C4 


CO 


rj  © 

a 


« 

c 


»rt 


p 

1^ 


~  ri  M  M  CI  ri  C4 


gooovtD     aoin«o«D 


tS 


09 


I 


a, 

V. 


§8^ 


§$^Si3     SJS5S     ^••^Q     ©o»o 


t»  iH  ^  ■ 

*-•  t-  00  I 

"^cJc««©j     cocfdeo     eoMcleC     ©i^i^i-J     ci^^^ 


O  ' 


oS  9       So  9  2 

o  ^  00     se  iO  —•  n 


219  •'?  CI  C4       a  ID 


323    S^35S    S5S8    2?SS    Sf???'"^ 

^ '^  •^      100003^      ^eoco^     eeciAci      mcis4ca 


CQ  00  01  1 


^^^Ptr     t-cfcfp      Aocc'a      •ocissrj 
•^eowci      «-H«»      cif-iMC*      CI      c«i5 


S    8§f§ 

o      ocoo 

«^a£  o  00 


§S3S    S22S    82?SS    S5S5    ?J5iS 

255:5    5553    5559    5555    5^45^3 

^,-1,^^    ^^^^    ^,__^    ^^^5^    ;i;2Z3 


^9^^      5tr^2      •"^^'P      ciorco      —«?»«•»• 

osoo     OAoo     oooS     oSiSS     oooo 

cicJcici      cl-^cici      cicici^      ciyicici     riciri-i 


SSSS  SS8S  §8S8  §S§5  §SS§ 

c4i-«cip^      ^ci^»H      cicicicj      cicicici     ciciric* 

'^^'-ift        1^  —  r«l  »-l        t— r-t  r— ^^        .«  ^ -^ -4        m  .. -4  .. 


^32ci     c»c3S8     cSSSriS     S^cicS^     §c1?S 
cJcJcicJ      cicicici      cicicici     MciricI     cir»r»c4 

f^ftr^i-t        rMr-)<-4iH        rH  «-l  «-i  pH        ,.^  —  ^—1        -^ -m -»  Z^ 


mt»'«      m<->3>f      ^'^aS      co<«>So»      9a»i^^ 

irfcoMiJ      -tTJrJco      ^^5^^■^•.f      '^ocici      oxci-i 

-r-*-*"*       -f^-f*      .^^^^       '«eo^;#      ^^V^ 


CI 


CI 


J 


■ 


CI 


so 

00 


lA 


M 


00 


eo 


o 
•«4 

S 


00 

eo 


eo 


cocj-*      MOCiQD      ^0-^0      t«in^o»      '♦«—•( 

C)M  iH        CI^        ^C)CI  fHC4r-l  ^  d  ^ 


a»>Q«oo     oowo     aoo«D<o     ooiA«<o     ocoeo 


oocooOcZ      ^-hf^^      -^-^^^      999 
0000     t«t-t-t-     t-i>t«c«     oSe 


oa     ciNci  CI 


flooo^  cin^o  «t-oQgi  Oi^Mco  ^»A«r« 
S"^§^  L'SJC"^  *^SSS  '^SSS  SSS^ 
oSSo     okAooa     SoaSa     aSSS     aaa5 


CONCBETE  CUBES. 


539 


oor^wfo  "^Nat-  "<ttr2  ^25552 
^  at  (p  in  ect^oo-^  io«ooq5  tan'-*m 
lAaacoi     oiamco     aO'^m'^     t^'^'^'^ 


ClF^f-liH        0<-liHiH        ^1 


gSf: 

O  •>*  C>  ' 


lOMM      MCl^Cl      ell 


;S: 


iss: 


S^oi-»     e9»Hcfjo     S9^S     25522S 
0<-<^     ©oo»^«5     oSkAua     »*»:i3S 


SSSS   SS9$   SSf^S   s^»s^ 
5^:*«    5^-Ji    55$^!^    55^53 

ZZZr^        32i-ii-t        r-l«i-i^        r-ir*^r-t 


g2?S  2§2S  gSSS  S8SS 

jicis^yi     efrie^N     NCJMcg     «5£252?2 

^^  ,.4  PH  ^H        »i^ri»H»^        f-i^^t-ii-^        ,^iH»-*rH 


S^SS  &2SS  SSSS  S&S2 

r^Mcivi  e4?*c4rl  eqe^gcl  eQCJe^Jesj 

SS^^g:;  8§SS^  SSSSSS^  gSS^^ 

e4c)c4ei  MCiesiN  cioic^cg  cJeie^ci 

-^-t-^~^  _I_(,_I,H  »-ir^i-t«^  r^^^wtrt 


^,^^^  S8SS  !S;Sf29  dSS;^ 

K0.J0  e>4a6Q"4  ^oorHvi^  oa»^o> 

'SS^^  iSiOT^J^  ■^^•<«<'4l  'tCO'^eO 

,^  P^  ,^  ,H  iHt^f-lr-«  MfIiHM  ^^  .-^  rH  fH 


« 

OB 
01 
C9 
M 

H 


06 


03 


te 


3 


OS 
H 


10 


Fi^o^tA     ao^c9i«      eoo»o»«0      oooO' 
eiC4tH         1^      «-!  1^  t-i  11  CO  ^ 


ootncDco     ao««De0     ooia«D«D     ooioev 


AiAiOiO     0000      nnnso      (0<d3>(5 
»»t-e*e»     e»c*t*t-     t*t*t*t-     t«t-t-c* 


ssis  si 


ISSS     SSSS 


U 
00 

8 

H 

;? 

Q 

-•J 

H 

PS 

o 

N 


^ 


W     ^ 

o 

» 
p 

n 
t) 
o 

I 


mn  lisg  §§gi  2gi§  giig 

^cocffff     cfMcfM     noicim     esTy-T^cf     cfwr-i".-?' 


I|S: 


:i 


coo  t«C!Q 


O'^rrco 
2-c-oo 


c-jjgiH     i^c-oio     ac9t*>^     S^^SS 
'^McoS     '^meo'^     eoe^NM     mSmS 


gooo 
o  o  S 
coooo 

^  n  00  CO 


•^09 


lOodeifeC 


acooot 

>-i  Q  o 


eSS^S    SSS33    S9SI3 
:$^:i,^    ^«$93    !3;t^9 


CO  O  CO  V 
*      •     ■     • 

m  -^lAiA 


tj^NM       0«D^t«       ^99r^       «p>«CJaO       *^00 
0000       Oaoa        0000       0  C&  O  O        OOrHi-H 

e4e«Ne4     el^eai-t     09«c<cm     cocvptd     C1C494C9 


S;:SS    SSSSJ    SSSS    S§5S    &3SS 

C4Me^34     ON^ic^i     e4r-is<ie«     e^Mcic^     cmot^c^i 

r^m^r-tt-t        pH  rH  i-i  ^H        rH  ..^  r^  ^H        i-<  p^  i-i  fiH        rt  t-i  r^  r^ 


^^.r^  ^r^^  ^^»^  ^^^^  ^^^^ 

e4e>ici?j     ej?ieje4     cieieJe*     cJcieJci     e4C4^ie>i 


3S^^  s^ssss  ss^g:;  ?sssss  ^^^^ 

^eieici  cocjeoci  io?ii>c9  ciotoii-i  eio^Jo 

'^^■^co  -^  ■♦  ■♦  «*  -^.^^ii^  '^eop)'^  i*'*'^*^ 

r^wH  r^t^  pH  ^H  f-l  F^  1-^  1-^  f-i  rH  ^H  f-<  rH  ^H  r^  r-i  r^  tM 


Q 


09 


es 


CO 


Oil 


C 
X 


s 


04 


2? 


iS 


CO 


(14 


S3 


■«<D«Dao     t«t«r«e9     ioe*aogo      r^u) 


-4IAOO       «D<D«0 


oou>«D«D     aoq»«D«0     coiAiao     aoio«o«D     oo«o«dio 


Q<0  O  ^S£  ^"^eS  (SSiS  ^"^  ^ 

l*t«b^r^     SSSS     aowSoS     t*h-t>t<»      ooooocS 


€4' 


a  a  a     ot  ot  ot  ot     a 


sill 


540 


CONCRETE  CUBES. 


•8 

a 

a 

o 

I 

H 

pa 
1^ 

O 
CO 

523 

o 

H 

Q 


o 


04   -S 

» 

H 
O 
P 


D 

» 
H 

Ed 
Pi 

o 
5z; 
o 
o 


I 


5.a 

=  a 

B5 


g  • 


o 
H 


lis 


s 

o 

a 


CO  o 

E  ^ 
o  • 


•a 


«  p.0^ 


S  ^  o 

O  9  a 


a 
o 


o 

E 

o 


P 

eS 
CO 


a 


OB 

1^ 


C«  rl  |.H  iH        ti^^^r^^^ 


,0' 


;8§i   ssss   ssss 


lA'^riAO       ooocox 


CMW  rs  ..^ 


^co^^e.     _. 


'3iSSi  SSSi  S88S  S||i 

SSooo     t-ooo      cAooia     eoooo 


I*  t-  M  -^ 

ft- 2^  CJ  ^  1.H        CI  •-•  fH  1-1        r-^  f^f^  r^        »h  t-*  ^^  ^H 


sett  «»«(:•     ctsoto 


■OQC4CP  '><•  «0  O -<|f  qpO0>t>-  Cl-^OCO 

SioS'^9  aooB(Ncic  £xpi^  cq^cmo 

v'   ••■■  *•••  ■•••  •••■ 

.^'^'^^'^  ^<«tio<4<  iniococp  •QtOMdio 

e<-*^-^'#  "*'*^'^  ^•^■^^  'T'*^'.* 

OQ  ^H  ^«  rH  f.H  f-«  tH  i-l  ^^  r^  r^  rl  ^*  ^^  rH  ^H  iH 


VSOSO        OS90        r-l  C  O  O        OOOO 

< 

CMM-^d       CIMMN       WMC^en       04940494 

^^^^r1        ^^r-tr^        ^  r^  ^  ^       ^  rH  »- r-. 


•eca  n04 1 


US4  09  0)04 


OOOO 


eorii-ioa 

O  iH  r1i-H 


XOOIO) 

OOOO 


0)040401        040409  0 


Sf§3ol?3S 


"S  04  04  04  04 


«o  kn  CO  p^ 

C4  0l04»-I 

oi  C4'  e^i  54 


OOOOO 

eo  04  0*  i-« 


04  04  04  04 


04  03  040 
04  04  04  04 


^' 


«oi  lo  n  ^ 
'BO  t*»^o 


5  "*  CO  '*  •* 
O  fH  »^  i-l  l-H 


t«  lA04ir 

CO  I-I  .-<« 


t«iA  tn  lO 


00 '^O'^ 
•Ht-eo  r1 


OOOO 


o  acoiH 
■^  « ■^  •<* 


04  00  CO  O 


04 


CO 


ifS 

oi 


■0 

es 


CO 


CD 
« 

&3 


n 


'0-.f««       ot-o-^ 


O  OO  O  n        K  71  O  00 
t-trtCi        04  04  -HC4 


^OCCDOO       00  O  O  O       ODCOiOiO       00  O  iO  lA 


^ 


* 


000000     t-r-t-t- 


C9a 


04  s2  04  . . 

OOOO  00  oc 


^ 


Ift  U3  lA  in 

QO  oc  OO  00 


gl"  l-i 
oo 
oS< 


00  OO"^ 


oc  oo  oo  00 


oc  aO( 


OOOO       o  o  < 
OOOO       O  O  I 


o 


C9^^"^     ^n^M     eioioo 

4^s^  Sss^i  ss?? 

■^000409       00040404       C4e4'S404 


"^SSS     o  Soo 

OOQO       OOOO 

o  oSSe     OOOO 


'OO' 


00004      t^oo-^^      mm^^ 
cci-40      co-^r-m      o>ic«aoo 


S8; 


1  o  O      .?*«; 


s 


«^S^      00040      *^t-»oao 


00  09  04 


S4C40Q     cpooooe     evac'^e 

•H^OO        O'^IO^        i-'"*C«CO 

5^55    55^5    3^55 


11.09 
12.02 
12.05 
12.00 

11.08 
12.01 
12.02 
12.00 

12.00 
12.  00 
12.02 
12.00 

3S8S    ^^^Z    SSsS 

C4-Jo4ei       04740404       040  0184 


12  19 
12. 12 
12.24 
12.24 

12.24 
12.30 
12.25 
12.28 

04  04  5»»  oi 

9^  r^  w—.  r^ 

•     •     «     • 

832?? 

■     •     •     ■ 

•       ■       «       ■ 

'*-^-*"*     '*'*^'^     '^'(•••i* 


Dry  .... 
Plasdc. 

B           •                      1 

f          •                      * 

•     •        ■ 

1    •    «       o 

>     •    •       ti 

:  :    cd 

g?  :  i  i    S5 

CD     *     •     •        «B) 

■  :  :    s? 

O      i      ■'      i        O 

•     •       O 

f-l     »     I     1        f^ 

•      •         *H 

CDOOO       lA'.t'CQt-t       CDOCOO 
r-<0^»-l        »-i»-1i^O        i-tO-HlO 


occoiaio     ociacDtA     qoooo 


So  ooSS 


OOOO       C4  O^  S 
QC003000       OCAOO 


ll.'il 


SSS9g 


o  o  o  o 


S! 


CONCRETE  CUBES. 


541 


I 


CO  C0  00 


0O(C  t^i 


r^Sit^"^      h>Ato5     ci.':s»iO     ^t^SS 
f-n-xoo     otot»t*     ©stt*     •■^rsw 


C<IMC>444         d-^rld         Cl^r^»H         MlHl^*-!         Wrli-I*^         r-HHi-HiH 


85^ 


lA 


*H  O  ^H  ' 


oo  ^  w      2i^n  I 


OOOQ       OOOO 

i-i  o  ®  ^      a>nr-{9 


?>»         Q  -^tO*-* 


t?«?^g    jjSjjg    ^S^w    *SS^    SSSm 


CI 

eo94 


ooo 

So  5< 


OOQO   QOOO   9000   0099   9' 

oeSo  odoo  oSoo  poSS  Si 
OOOO  OOOO  OOOO  Aooo  eQ< 


t*OOQ        00©1M^        IftWrOb-        OOO^        NQOOQ        Jf  ^  <*  ^ 

t-oocl      c*o«ot-      t-jceoo»     95S»-^rt      or-t*5»      t-oioio 
Moineo     c4c>)e4C>4     Nihn»-i     nocmc^     cifH-^w     ^f^^^r-t 


ceoSoS      9«dSc9     SnSo      t»Seoeo      ^-^ao      eO'^o? 

lA'H"^-^       ■^•t*^^       ■^lA'^'t       '♦•OiOiQ       '^•Q5«       ^•««Q«2 

»^  tH  i-^  1— I        i-H  ^H  rH  i-»        pi^  ^^  1^  ^H        r-<  p4  *H  rH        r^  r4  m  r^        tH  p^  rK  i^ 


'^'HOM      ^T'lao      «ooM      •a:r2'50      SJStS?      S«*'Q9S 

OOOO   OOOO   OOOO   OOOO   OOOO   o^oo 

wci-<c4     c^iw^w     ci?««csJ     eisijici     cjnnn     c4eic4c4 


r<-000  C4»«-«C4  «f94QDC9  ^0»t«m  ^X^O  lAOO^ 

OSOO  OOOO  OOOO  OOOO  OOOO  OOOO 

C4i-4e4c>i  94c4c4ci  cie^cie^  C4C4CJ?4  cimcj^  ci^^oJcJ 

w^t'tnte>  o94i~i«D  0PC4OO  e«"^to^  1094*^04  aoaor?t- 

e^^s^c-t  ncitMr^i  rac9Mi-i  r-4cvir-ie>4  cletoesi  cMMeoM 

©i?iMc4  ©«wefl*i  c«c4cJe4  e^MS^ci  e4e4e4e4  e^e>ie^ie4 

i-it>>ioe«i  ^QOcor^  n  ^^<o  t-tO"*  9  0000x3  0000 

ff4r^«ci  cJiAon  xtCM'^  •a«d^i-i  ocMiAao  C4fct*ff>i 

^oOi-^  ^o-ir^  ncifi'^  oodoo  i-Ioo'o  o'xQoi 

■*r3-<p-*  -^  ■«♦  f  "*  ■*«■*■*  CO  »  ■♦ -^  TipeO'^11  eo  rt  »♦  rs 


i 

1 

1      « 

p 

_— 

s 

1       u 

1      • 

CO 

0 

00 

00 

00 

1-« 
t- 

*               • 

3 

0 

— 

*         • 

>   0 

'         iH 

eo 

CO 

CO 

"* 

■n« 

-- 

- 

;    1 

r-t 

r-t 

iH 

r^ 

tH 

r-l 

CI  ^  »^  S>l 

1        -nri»-iCJ 

g?5S2 

1        >»*■-»«*  0 

1     i-t  w      n 

coiA»in 

)     coiatota 

)     x«9  tsia 

)     xiaoiA 

00  (o  cots 

t       XCDOiA 

• 

00  X  OC  X 

0  0  SS 

CO  a  CO  0! 

X  X  X  ac 

«X  00  X 

OOOO 

OOOO 

oc 

•HrH 

1^ 

rN 

OI~- 

c 
c 

•-1 

r- 

Or- 

is 

CIS 

;  §1 

1       iHri 

C9 

i- 

s 

wo 

r-i  rH 

1     »^l-l 

f- 

l-t? 

s 

f-1 

r" 

H 
O 


OS 

o 

M 

.  •* 
<1  £ 
Ch     "5 

S 

o 


J5 
GO 

a 

H 
Cm 

o 

P 

t     CO 

P 

o 

O 


I 

£ 


s  I 

I, 
M        <S 

p  :^ 


oc«i-ix  V'^op^  otAmx 

"*»«oa  ^Mrso  es9^ 

T-i-^eocD  coo^ia  aoo>-irH 

meCMcT  cfcfcCoC  cfeiNN 


t-  f-«i 


S|8 

>ec  010 


SSS8 

«0  -r  ■•r  o 


00  CO  94 
^  CO  PS  BO 


(*>gc4  a 


CO  CO  CO 


coo  to  o 
ooo*-) 
•xiieaec  eo 


OOO' 

'♦O  Oi 


131 


I  l<)  1-4 

'OO 
;0)94CO 


t-Oi 

00 -^tflceT 


ssa^ 


00  00 

oqSo 

C90  00 

g'rJo''* 
c4i»ieo 


»0  ift  « ■* 


e3ci«De4 

eot-eo  i-< 


■^^ •»r    -^553 


CMCSOQ 

^0C40 

•     •     •     • 

^T  ^  «  -• 


^ss^  ^s^^^  ssss 

cici^s^     eJe>JNe4     e^esiciiH 

-6 

S8S;8   S3SS    ssss   g 

cioir4el     cicJi^^     e>ie494C4    ^ 

f-liHi-«r-(        r-lrir-lF^        ^^„^       ^ 

. .     *a 

O 

SCDOO       tOCIXO       XC4r9r«     »^ 
eawri     coeor^d     dcono)    ^« 

cJcicici     cJeJeJeJ      c4e4c49J     ^ 

9fr40ia     e^QociS     Sm^o 

rsocieo      ooaeoeo      eoxr4c>l 
■^ -*  ■*  ■^      ■^eo'^'#      -^  rj  «*  ■^ 

r^  r^  I— I  »-4        »H  »H  rH  i-«        »«  p^  ^^  ^^ 


P 


s 

10 


c; 


O 


OB 

o 

M 


lO 


ococQO      xoi-Hr«     t«>-io<o 

fH        N  df-tC*  r-l        CI 


XCOCOO       XCOCOiO       XCOCDO 


in  o  toio 

OOOO 


I  X  X  X        r^  .—  ^-  ^^ 
000       OOOO 


ot-XQ      o»-<cieo      ^locot* 
dCicici      Mceecco     eo««co 

SS8S  8888  8888 


542 


CONCRETE  CUBES. 


p 

a 
o 


O 

Q 


5Z5 

o 

M 


I 

o 


Ah 
O 


H 

1-3 

M 
OS 

■ 

Q 

td 

H 

fa 

O 

pa 
Q 
-«! 

CO 

cq 
P 

o 
o 


I  ^ 

He 

PIS 


£  • 

®  2  « 


4 


■•a   M 

OS  •? 


•   e3 

5  M 


03. 


d 


a 

o 

« 
S 

5 


-2 


si 

s  ^ 

O 


.a 
*S 


t-i        o    • 


pa© 
c  a  2 


o 


0i 
O 
P« 

a 

o 


03  « 


a 


^1 


■eoiAC^e  OOMJO  o^"*qo  jiJi"*®  r^.fiS  S^^^JSS 
tSOQkiA'-'  M'-i'^K  tndb^o  a»or>-^  t>-i-3»o  c^oooo 
Sooo^i-»      ■*-^oso      iHt-t-r»     loeoMco     »ocm?j«     «o»hi-* 


Cfl        C»  <-^ '^  »-•        ^-i  r^r-*w^        i-H  ri  "^  ^^        r^  »-«  f^  i 


^  X  o  a  ao      too  ' 

<SOOOO        lOOOO 


CO 


g 


Oo  in 


SSS§  8SSS 

^  ^  - .  ^     aSei  i-T'"*  oa  o  e  s 

eOOaOOt        MOCODt^  C6lftO« 

C^MrHfH        N  r— 1-1  »-l  rHr^i^fH 


ooo< 

800' 
1-H  r-l  ( 


;§8: 


Soo 

■«  O  3 


o  t-  oo 


^s 


sss 


ooo   o  QOO 
3  oo  i-«ooao 


Sit>-^-«M     a^'-c*      -^?4eoc9     me^ooe     oiaooo      troon^ 
c^iAwi-      cc«oc4ac      o»ocD      <i«'oe^eo      r^Of^co      oo-^o^h 

PLM?Jc«N        C5  5*I5MN        Mi-ir-li-i        i-t^^i^fH        »-«r-H-if-l  i-lf-l 


•■«l<C4Oa0  C4<Oa07l  C<><9fr1lO  V^Q^rf  C4C4O0  C300^«S 

fS^f-io9  L^n-^K  rieo^o  oc^Sooo  eci-i«0  eQO-«2 

'•*   •••■  •■•_•  •••_•  •"_?•  _fJ*J  ^     ^     ^     ^ 

.'«'<'*^  '.♦.*'i«iif>  ■^'^i-^o  lo-i^io-*  »a"*a5!'  52*'*!S«Q 

-L^  '<]i-«-^  .^^^^  ^^^.i^  .^.^.^^  ^.i^^.^  ^'«'«^ 

jY'i-^  rH^^i-l  i^fii^f^  fHi^rifH  »-«rHi-«r^  »-«r-»i^i^  »^rHi-t-J 


«»oooo     ooo 

id 


s  sss:::  ssss  ^^^^  ^^^^ 

9*      ?4e4c4c4     pic^ie<Je4     eJrJcici     ecieJcJci 


•oortooo     oe»-f  o     o>ooo     "Sg"-*®     S::;22!2     SS^^S 
^oooio      ci  o  o  "H     oooo     oo^o     eooo     oooo 


vc>4e4i-4C4     i-^s^ioo     i-icaffic*     e>ie>ic4ea     McaMe^     oc^e^i 

^  fH  1-4  r^  i-H         w^rmw^r-^         .^  rH  fH  i-H         i-^  |>4  fH  P^         »-«  i-H  rH  fH         rH  i-^  iH  i 


^o?4n94  i-ooi-t  000040  ■<#»-or-  oaos  Si?9SS 

^e^C'is^'M  &4COMC9  eaeoMco  f-ie4evi<-f  cci-ine4  cicocmR 

'§c>ic-ie4e4  c4e4c4C*i  e4cie4cj  cicic<«c4  o'c^cQ?!  csicicJej 

^^^^„  ^^^^  ^„^^  ^„„^ 


•e«DtOi-«o  eAxHC^-^  t>s9^!0  (-iceori  i^oeoo  iai-H<oo 

'OociAoeo  ?4^o>o  iHOiA«5  aoeo<ot«  OMoaoo  i-«oiOA 

§^^9'^  ^'^^^  ^^^^3  ^ss'sis^  ifl^^  ^^^^ 

O  fH  r^  iH  fH  1-H  ^H  iH  fH  1^  i-«  i-i  iH  iH  i-H  i-«  fH  »^  ^^  i^  rH  i^  f^  r^  rH 


P 


O 


« 


»f5 


C4 


00 


CM 


^ 

lA 


00 


o 


oo 


03 


to 
« 


CQ 


SoMC^oo      rt  =  «-it-      tot-a»t-      CM-^ow      aoi-«o»eD      ciwt-"^ 

C5 


gXOOiO       OCO«0iO        COCOCPV        OCOOtft        0CO«0«0        WiAODlO 

JS3 


(^ 


cicu  Q^av  ci.a«  Q.CU  %!>a«  Q-QS 

Sootp      qjttoo      cMririM      tr«>i"-t      ©2oO      crteow 
Ao»o      a  S  a  5      o  c»  o  o      eaootA      oooo      oooo 


oQoo^  dK-vfio  csb-xa  oi^MfO  'H'loor*  ccaovH 

Mrs^i"^  ■^-f^-f  rf3'-f'^  jftiAoio  lOioiAkQ  tniAotp 

<5  p  o  ©  ooco  Qoco  OOOO  oooo  oooo 

0-6  so  oooo  oo5o  SooS  eSoo  oooo 


s 
o 


w 
.0 


ea  o  o  c^ 
cocapiro 


^o22 

■fOOaO 


Sooeao 


•       >       «       « 


So  — o» 
•AOia 

es  o'  -♦  ^ 


S 

C9 


C4e4  0i0 


00<O  vo 


eoc  -3 


MS 


sii 


CONCRETE   CUBES. 


543 


mtO'W'^  op^o^  09^t«  nnntti  loeoiAio  fHm'H>e«  csnooio 

t--»o»5-  SaS-.4ia5  qSxo  «SSr2:5  02?2S  «"*Si>  ri'^ti 

<D.->CCO  lOOOr-i.-)  9b>Oe4  f-iV^CD  O^S'^CO  ^.-^Oi-I  M.-4  00 

ofMesTef     nn.-'n  cf-rciN  e4'»-i"iHM  e4'i-ii-r»-r  .-Tf-r-^i-T  rsi-t^i-r  .-I,-r»H.4 


OCX  iHia 
C4  ^^  »-i«3 


30( 


8SS§ 

»       »■      *      » 

cS  A^m 


■*  w  *  t* 


tooo  o 
t«ooo 
.H  o  .-^  o 


iO< 

iSi 


d 


o 

CO 


Soo oo  SSSS 

oooo  9S9S 

ob®flOoo     oVoo«  o»iot-^»^ 

i-iooQoa     «-«sO'«e  t^ooio 

WiHNf-l         Wf-l^Hi-H  i-t.-«i^i-» 


ssii 

^  o  o  o 


I  O  I 


eo< 


Soo 

lAXO' 


:00  0| 

i  5  5      eo' 


8S90 


oi 


n^M^ 


0»'«aQO»       C4«D«p'f       ififHWO 

w«eot*      cr9b-a»ao     ^xoao 


OQOOOQ 


»o  -P 


fH  »-«»^  o 


•^  ■^      ^  -»<  •*  ■* 


03 


rH  S2 


•       •       «       ■ 


M  99  A 


•Oi 


w 


<^  «)■ 


SocNop  •-4'«?i^  aQXOQo 

o  c«  o  off4t«x  -^  c  ae  S 

-••fl'tfuo  e^-.*'-*'*  ^lAiAus 

■^■*"*'*  ^■^•^^  '^'^'^"4 


eS 


H 


S 


M 


I 

P4 


s 


CI 


s 

M 


00 

«' 


e>9 


S 


00 
od 


CQ 


to 

s 

o 


o6 


CO 


<Dt«'«^       er>OOA       fiOO(0f9       p^COiOCD        OI0C4O       t»00'«        OCSiOt-       OtAr«C<« 


CDiOiOiO       OOiOtOie       <DiO»lO       COiOiOCD       flO«0iOiO       CDinViO       C-iOtDO       w«eioio 


Si>i«^      OOOO      miniAo      eoobbox      ^m^^^      tscooo      ao5a9      ocnsmc^i 
3^0       ^.»i^^       oooo        CO^O        ^.^1-tp-l       oooo       oooo       i-ti-li~i^ 
w^  r^  rH  ^^         rH  1^  1^  .^         r-t  t^  r^  9^         ^-i  r^  rt  fn         iH  rH  >^  vH         r^  t-n  r-t  r-^         rH  >x  ..^  r^         i-H  i.^  r^  »H 


si; 


o^cin 
"    I- 1«- 1— 


SiSS    iiil    8SS 


t..  ip  OB 


I   S    O  ! 

>OOi 


Soo 


O' 
00 


osi 


12.02 
12.04 
12.00 
12.00 

11.99 
12.  (10 
11.99 
12.01 

12.00 
12.08 
12. 03 
12.07 

12.00 
12.00 
12.01 
12.00 

cie4c*ie4 

SSS3 

»-i  .^  »^  ^N 

2S8§ 

1-1  ^«F^  -- 

11.00 
12.04 
12. 03 
12.02 

12.08 
12,00 
12.05 
12.04 

12.02 
12.01 
12.02 
12.08 

12.01 
11.99 
12.04 
12.00 

12.02 
11.96 
12.04 
12.02 

12.09 
12. 06 
12.03 
12.00 

■     ■     •     ■ 
fH  fH  fH  »H 

12.15 
12.01 
12.08 
12.06 

12.05 
12. 05 
12.12 
12.07 

12.17 
12.25 
12.26 
12.20 

f-IC4eMi-l 

e4Mc4e4 

OOONO 

t-««-«  .-4  ^4 

cQc^cici 

1-1  ^^1^  ^^ 

12.21 
12.13 
12.25 
12.23 

mcia  o 
C)e4e4el 

12.21 
12.10 
12.26 
12.27 

12.24 
12.06 
12.15 
12.17 

12.14 
12.23 
12.26 
12.16 

gss^s 

!g&S;S 

S:SS3 

3SSSSS 

S3S9 

SSgS9 

SSSS^ 

SSSS 

51255 

5J555I 

fH  tH  iH  tH 

CO  CO  CO  CO 

CO  CO  00  ^9 

(4 

(4 

M 
Hi 

D 
H 

H 
O 

» 

CQ 


» 

O 

CO 

H 


'S' 


s 

H 
U 


O 


oS 


Cli-^  vH        rH 


§eo 
oo 
So 

eoi> 


3S' 


o  oo 
f  ooo 

CMpHrH 


Si 


OMQ 
Ot-O 


ss 


CD  o  n 
ooo 

ciciei 


os« 

o  o 


oo 


OO 
C4Ci 


O 

Hi 
-«! 

o 


C4 

p 

00 

H 

cq 

o 

H 

o 
o 


»       •       • 


O  QD 
CI  W 


t-O  CO 


f-lt-lrH       F^iH 


CO 


CI 


00 

OO 


CQ 


-^«0  CD       lOd 


fr«lOiO       lOkO 


coeo 


'^s  ^^ 


00 


ss 


c« 


OO 


544 


MOBTAR   CUBES. 


H 


Q 

H 
P^ 
O 

O 

Hi 

ca 

:u 

o 

'/} 

PQ 

O 

0^ 
-«! 

H 
&^ 
O 


1 


^3 

52 


o 

EH 


1^ 


a 
o 

00 

a 
S 
P 


"3  . 
is 

c  • 


.a 

w 


«  O  &] 

Cos 

o  s  2 

o  ®  a 


a 
o 


a 

s 

o 


.«  a 

PQ  • 


§ 


0<iH 


J 


S       *      »      ^      aa 


lis: 


IS 

Id 


••0000 

'qSo  55 


'$ss 


00 


"^p       •       ■       •       • 
■J  ^1  ^Jt  <qfl  ^^ 


V  (M  r4C4e4 


«  A  Oi  S  O 
•^     •     •     •  _i 


2  "^  ^*  "-^  'H 


«0£j  sop 
•0  00  '<«'  k.'i  ?l 

^*         •         •         •         • 

S^-«oaoaa 
3  M  CJ  CI  N 

O  i-i  1^  i-t  i-« 


P 


o 
JZ5 


0 


§  t^  «0  «D  10 

n 


(3>o  c 

»K  in  rt  O 


c  o  00 

00  9  3 


ri 

O 

P 
H 
< 
'A 


P 

O 

P 
< 

p 

O 


a^e^l^-     iA«t>tD     *«a»(PO     Oi-ia     $990^      ap(D»~oo 

iiS5S    ?S85j    ssis    88B    pssi    iS5g 

aacftim     eScieief     (rfc^f-Tw     mcCi-T     v^t-ffii-?     wmw^r^r^ 


oooo     00 
o  00  9      eo 


;s 


§9      S999      9^99 

»efr-^»     McfcT-J"     loVt-Tf-T     r^ccn     oO'jirf'go     r^ooTt^ 

gMi>aQ     ottooo      rHi-ieao     c^ai^     noOAOo      ^caeo 


§00  99S3  SSSS  2BSS  SSSfi  0009 

o5  p-ii^o»6  C409I-4  000  o>Hi-4^  •^e«5o 

'eCt«^«o  co&^^  coVrH*^  1-^ooeo  oo^^of  r^oar^ 

>>^t«oo  efeooo  Q'Hao  S?at>  lAaoAao  -^o£c» 

i-^^'S  ^eomeo  raeoMco  m^c«  ct'^'^w*  ^eir^w^ 


S3S8   cSS^S   s;:s9   SSS   ^2$$^   s^ss 

'<»"4"*^     "*"4^'«»»     '♦^■*"*     •*'«»"*     ^■*"*'*     9-^<«<« 


oonam      i-iacr^t^      ihooooo      c«c4t>     e<i>:4Q«     lOfloeMO 
0000     00)00     vHt-iso     r-ioo     oeoo     0000 

MoicJN      cii^^c4     c4C4cJe4     c4elc4     cjcic4e«i     cicievci 


SSSg    3^7i^    SSgS    SSS    3^3S    SSSS 

e4ci9«9i     cJHcJcJ     cJc>icJe<4     cle4^     c«s4c4e<i     g>jc«c<c« 


cQooo^     lAOOo     c9t-«eco     ioo>r«     f^*S*oig     o«eao 
c4i-4CMe4     0000     eM>-i;i94     ^^^     e«c5i-«ei     r^oo<-4 

cicicie4     cJc4e4e4     cie<9c4cJ     eicici     clMe4G4     cic«fl^e<i 


oS2e?  I^^Sffi^  mr^Sci  m^Si  '*m«5'^  iHtoSei 

o  t« i-^ rH  r- V o  o  lO 94 1' a  ouaao  coonoo  cjaoe<io 

Mcimco  dCMT^eo  cMoic^ci  cSoSm  e<lc<«e4t-i  Mi-imm 

»-i  ^^  f-4  fH  »^  f-4  iH  tH  »^i^^^^^  r^  ^H  ^H  r— t^M^H  t-^  «>4  ^n  v-« 


P 


9) 

a 
o 

5Z5 


s 


« 


P 


c 
o 

525 


M 


I 


a 


o 


c 
55 


c« 


t»0<D4D       fr««OOiO       tOOtAiA       C«<D<0       IXSiatO       t««09ia 


SS2S  222s  g}fjs;ifj  5j:j;  ssss  assa 


MOBTAK   CUBES. 


645 


aoiAO 
1-1  sa  oo» 


IMCXI        (OOOAQO 

ICC  o     fr-o  e  e» 


SSSS    SSSi    8SS8 

oiooce     eioc4'«o     ^^ooo 

S'toioo      ■^**o^     csfx-or-^ 


iiii 

iili 

ssss 

r^  r-*  OO  & 

^  acor-t 

2gSS 

146.41 
145.32 
U7.01 
145.93 

144.84 
145.20 
146. 41 
146.05 

144.36 
144.60 
144.60 
145. 08 

ca  lO  oo  a»      o«P?)S4      o  m  CO  I 


e4C«C>4?j         G-IP47«G^         ^"G>4C^?s 

1 

-Sgg    gSSS    S€S€ 

cis>4e4e>i     cJe4eJc<a     eJctMeJ 

S2SS    S2S8    SSSS 

oieJcJei      e-jcioaej     ejciciffj 

122.14 
119.50 
123. 19 
122.80 

119. 55 
116. 52 
118. 41 
120.01 

116. 67 
113.40 
117.91 
122.54 

• 
■ 
• 
■       1 

P 

■               • 
1               • 

'     .2 
!     ^ 

l— 

— 

1               ■ 

•       u 



• 

§ 

*  1 

o 

a 

o 

i   ^ 

• 

a 

o 

^  ; 

eo 

CO 

eo 

rH 

fH 

r^     1 

^"^^ 

•M  ^  ^  t^ 

ooeot* 

•H  —<     f-< 

t««D«oia 

i>cD«ia 

C*CD«DiO 

OQ  00  w  OC 

aotetst 

v4l-l*HfH 

f-ifHrHf-i 

S2 

1  fH 

oo 

^4  —4 

•H 
O 

H 
pa 

2 


Q 


» 


eg 

» 

< 

CO 

cs 


O 
9^ 


§§||  g^lg  3SSS  SS^S  Sg2SS  ^gSS 

OOnOOO  tSiCOO  -^t-i-^^  rH^Mr-i  C-Ot^-^  t-qD^t» 

COOoVeO  ««*■««•  NWNCf  ei  64  0404  i-^i^^»H  rtrHt-7-- 

SSSS  9SSS  9000  90Q0  Qooe  Qooe 

fiSS^  oooo  oooS  0000  OQQO  oSoo 

^ooio  eoAoS  0000  ot«oc<i  000000  oono 

^^!S£i  JR^^rf  S3?!t^  eJergfeo  odVt^""*  tjeff-pT 

f22S^  ^*:'~'P2  58Qio«  iHi-iR^  wami«i<-i  ^^i-»« 

o^idA  lO^iaiA  A^eooo  eoeosoeo  cle4NC4  Ncie^cS 

SSSS  SSSS  9SSS  S2SS  SS5S  oooe 

OOQ  0000  0990  0000  0000  0000 

CMOoio  ^ o  o  00  0000  .or«o^  oneooo  oSioo 

S^o^iSSi  creTaTr-r  r-i'ad-^qo  cfcfoTcc*  ao'tt^-^  t-w-ioT 

52£2^«B  •r'^'r'2  woiouS  rH-42q,-i  SSc^^*^  ?*«j,h"* 

kA'^iOA  io-<viaiA  eoncon  eiseoeeeo  eSc^caca  e«Ne<«e« 

0^0«D  '<<>^0^  M00C4^  QQOOOOO  M  04  00 "«  '<l!  00  O  ^ 

oooi-ia  e>«oc«Doo  r<-<<<i~«  aO'^Oi-^  t-eo^^  c^xveo^ 

?':$;S^  :S^?^  ?:$^^  ^;S:S:S  44iZ  40^4 

f-l  1-^  fH  tH  FHrH»-«l-4  i-t  1^  »^  ^^  ^4  p^  ..H  fH  i^  tH  »-t  fH  fH  iH  iH  — i 

^^^^  ^^^^  ^«os  s^&s  §§§&  ssss 

iHe'ie<ie>i  vHC'if-Jesi  eJiHcii-^  c^eieici  c^ic'icJrH  eje4cicj 

gg^S  SSSS  SSSS  SSS3  ssss  ssss 

cic4eje<j  e<)evie<ie<i  picJcJiH  i-ie4c<ie4  eJcJcJci  c4eJe4fH 

i-H^^fH«-<  ^^i^i-HiH  *HiH«Hri  iHfHiHF^  iH  rH  r-l  rH  ,H  rH  rH  rH 

o^oooo  ^eooo  00(0100  t^eeoA  otQf»«p  voosrH 

rHi-^OrH  OOfHO  O  fH  r-i  fH  f^  fH  O  O  (HCImS  OfHOvH 

iric<is4e4  e4esie«ie4  C4c<ie4«4  e<icic4e4  cJcicicj  cicicJci 

fH  ri  fH  H  fHrHfHfH  tH  r-)  iH  fH  »H  fH  •-•  iH  i-l  F^  fH  rH  rH  «H  fH  iH 

SS3S  3§3^3  SS^^S  SSSS^  S2SSS  SS^^S 

•     •■•  •^•j  ^^ ^     •     •  •     •     •     •          • •  •     «  •     *     ■     « 

«D-^oor«  ^^ji'S  ^aom^  caoopct  a»«o»fH  oooi-iak 

C>ie4e>«04  ^6lM04  9<rHCac«  C4*H?1C9  i^«HfHC4  ^^C4i-| 


p 


o 


d 


;z5 


C4 


p 


o 

s 
o 


« 


w 


p 


o 


9 

s 
o 


OOOi-ttD       Mt«0'«       OOOfHiO       aX'HiA       OC»fHt«       '09  000^ 

f-iiH     i-i     N         ^     fH         ^     ^     art  esi     64     e»fH 


C<-«0<Die       t««9tOlO       C-«(OiO       -^OlOlO       OO«D<0-^       t««-«iO 


^i^i  si§3^  sss^  s?iS§^  s^^ss:;  g^gi 


u;cDt«QQ  0»o>He«  n'^in«D  t^ooOiO  'Hneo^  tocpr-eo 

^•TP^^  ^rOiAiO  lOiAiOiA  lOlOiOO  «D(OtOO  OCOVO 

^H  »H  i^  rH  f^  ^«  »H  ^^  I— (  ^- »«*  »H  »H  1-^  t-^  1-^  »H  »H  ^H  f-i  r^  vf  ^^  ^^ 

OOOO  OOOO  OOOO  OOOO  OOOO  oooo 


H.  Doc.  143 35 


546 


MOBTAR   CUBES. 


O 
P 

-«! 
P4 

p 
•J 

JZ5 
O 

B 

CO 

O 

H 
Jz! 

H 
O 

P 

^ 
.J 
H 

« 


72 

•-] 

O 

»q 

M 
H 

O 

pa 
P 

CO 

P 

A3 
<1 
H 

O 


t« 


^  p 


S 


a 

o 
H 


a 

o 

s 

a 
S 


1 


S-1 
IS 


■a 

'S 


MS- "SI? 


a  O  9 

a  u  o 
;?  «  a 


o 


I 

a 

o 


0     . 


a 

CO 


e  a 


gocDAo  Ausmco  aoS'<«t« 

g^eoeoeo  eie*eiei  J!^t^ri 

s, 

**999  OeOO  Q990 

•C4e<p<0  (D'<troO<9  OS<PC1 

tSCQCOmcQ  0QO-«t«  (OOOO 

v*      ••••  •••«  •■•• 

.lO'^"*^  ^e?**"  ^^■^eo 

5q  ^^  t^fHi-^  fHiHr«»H  rHi-ti-Hr^ 


9^3S»o  SSook  eooe» 

veJcJr^ea  v-tv-^cii-i  e4c4e<«rH 

«oooo  ooooi  o5oc» 

v*C      ■•■•  •••■  •••■ 

^^^         ^  rlrHr-fH  >H  ^  ^  rH 

9i-t.-^Cie4  r-H-l  •-!  O  rH  O  f-l  Q 

-jJ            ••■■  »•••  •••■ 

2  ^4  vM  *H  i-l  1^  fH  1^  i-t  r^i-t»HfH 


r-  ITS  CO  ift 


-3 


8  CO  053        t-t-00'^ 


lA  94  CO  U?         »-4  1^  kH  M 


p 


o 
5Z5 


d 


p 


G 


n 


p 


a 
o 

{Z5 


.CO 


•B 

I 


0«M 

}Zi® 


J 


_9 

,^ 

^'^^-^       lOieiAiA       «D(0OtD 

CQ  CO  CO  CO      n  CO  CO  Co      co  co  cc  co 

a>oi-iS4     m««<tnto      tr-ecato 
<ot-t«-r*     r-t-*r-t»     t-t-r"00 

rHl-4ffi4.M  ,-,,H..-»H  fH^»-^^^ 

GOOO        OOSO       0000 


QQ 

;z5 

O 

H 

tz: 


GO 

I 

P 

tz5 

CO 

H 
H 
H 

O 

P 

-d 

:^ 

l» 
CQ 

t3 
O 

<1 
H 

O 


eooo 


oo^« 

0»M 


meeeoco     mcimc*     ^^.^..4^- 


C4 


iSScQ       S 


gl>Q10       Sr-i^eo       MSeOkO 


:S: 


lACr^A      09r?§e9      $«SSo 


lA  ^10^ 


icoee 


SS     S^SS 


04 


SSSSSfS  ss^ss  s^^s 
;{;s:s^  ^^;$^*  ^^^^ 


8p9csa     dfti-iN     i-ioaqp 
000     o5oo     oo5S 


e4dd>^ 

^4  P^  f.H  1.4 

09  •-•dd 

rHi-4  r4  i-» 

O)  v^  rH«-4 

PH  ^K  ^4  wH 

SSS5 

ssss 

SS^S 

ddf-ici 

i-tiHi-«f-l 

r-liHi.4f-l 

»-i»^0»O« 
»Hi-i  rif-l 

12.06 
12.06 
12.06 
12.21 

12.07 
12.05 
12.01 
12.05 

12.10 
12.00 
11.99 
12.06 

127.61 
125.06 
126.41 
125.66 

124.81 
120.95 
123.88 
125.73 

110. 86 
116.99 
110. 45 
120.40 

p 


« 
a 

o 


P 


o 

a 
o 

55 


04 


Li 
P 


G 
P 
O 


CO 


Olr-I  OliH  i-l— • 


cccocoeS      "«»^'«3!      •ft'SsQ 
'^•^'^"^      ^•^■^■vi      ^^■^^ 

l^».4fH«-*    f-ii-i'^i-'    f-i'^rmw^ 


^-^^ 


00  QO  00  do   06  w  00  w   S  S  Ok  Ob 
^4  1.4^-11.4   r4  r4  i-«  1-4   1^  ^i*  ^  fH 

0000  oooe  eooo 


CONCRETE  CUBES. 


547 


CO 

o 


Is 


00 

P 

o 


s    a 


08 


OS 
GO 

d 

o 

S 

=:* 

®  ^  So 
0?  «  d 


?5 

5  S  P 
o  S  S 


^ 


OQor- 


•3$ 


§M       aNSOQ       SOS       OU3<-l       IQ       ^«D       lOMOOk 


c  a 


M 


oo     oooo     o 


"So  O  -5 
fiOOO 


3 


OiO 
O  9 


_^  _       CO  •  w  ^ 

oo     oooo 


•  lAOOW  ^00 

4SO  ^  OiH  O  ^ 

ttO  O  QO  O^ 

koooo  oo 


I  -^Oi 


>oo     ooS 


oo     oooS 
oo     oooo 


e^aCw^ea      ^ 


O      o  r^o©      ©«-*i 

>       OOt 


oo< 


r^a 


:S: 


S    Sii; 


O  O 

II 


t,o 

I!- 


om     o 

i-Tr-l"       Cf 


s 


si  ^ 


131 


^Si 


s 


;is 


8o      ko  Q  ri  t^ 
f^     ?*  5  —  to 

COM       OOCOOO 


o^oo      ooo     oo< 

^isi  ssi  §1; 


8: 


o< 

Si 


^Sc! 


co2r 


6  fl  O  o 
O  S 


A.    «3  K 

>»  •  5  9 


--       >»«      1.—       -       ^._  - 


U  A  « 
M 


28 


0.2 


p  :S   p 


C 


P 


^  o  « 


.^ —    — ^ 


Vi 

o 


09  CO  2  CO 

CO  eo  CO  CO 


coco 
coco 


CO  p»  00  CO 

00  CO  CO  CO 


CO  CO  CO 
CO  00  CO 


CO  CO  CO 

CO  CO  eo 


S2' 


oooo 


C3 

o 


c 
c 

s 
5 


,Mprf,Hi-4     oe^     cQooeoeo     '^-^^     lOioio 


i-tf^     d  9«c<ie4 


o 


■»i 


o 

a 
t 


o 

S  o  o  o 


« 


o  o 


oooo 


OOO 
'O'O'O 


ooo 


o 


o  o 

•O'O 


oooo 

'C  'O  'w  *© 


I 


fL«94  0 


r^L"      w  cq  eo  00 


eooo     A-^ce     ooo     w     iaia     ^oci 


04 


.!t  t.     iiSII!  SISs  ISaS  iS3  SsB  EIS  s5!  3S6  Sis 

|SSS.3|            i'<<f»»     >-'«•<-     WV»     nnn     «»?r     -'^-.J     ^~~-     Wn      hhCc^ 

^1 
1 

Ii 

1 

|ilii  iililill  ill  ill  ;  \  Mi  Hi  ill 

1 

liiii  iili  iiii  ill  §11  ii!  §11  III  ill 

§ 

ilili  iiii  iiii  ill  lii  ill  ill  1  i  11! 

Ii 

ii:  iili  Hi  iii 
H  :  «g  i  11  i  iii 

.  ii  i   i  ill  Hi 
iii   i    i  p=  =S  i 

jitll  fill  iiii  Ii!  Ill  !;l  Hi  Hi  ill 

liiii  ?B!  SB  Hi  Hi  !i!  ?5i  SS  W- 

4lill  iili  Iiii  II!  HI  HI  lit  iii  HI 

iisis  tin  (m  m  ui  m  m  m  igi 

Sff_-_--.-    _-«--;_-    „-„--.-_;     «-«ef    »i^„-    _-_-_-    --„-„-    dvcf    eip*„- 

^^11  iii^  !|N  III  ill 

ill  ill 

393$  3333  uuas  sun  nss   ; 


SSS    333    333 


N;    N 

iMi!l|| 


n  i 


ii  i  i  ii  ^iii  ii    ii  iii  ii  iii 

iSSS    £S£3    ^S££    SSS    SSS    322    SS£    S£3 

Iiii  iiMlillTlllilillliil 


i  iii 


CONCRETE   CUBES. 


549 


SM  00       oSoO'S       69990       QQWfi 
e<>»H     Sf-QO      cio«5i>     e«wA 

of&ie«f     i-Ti-Ti-J     i-TrHiH     ciie€cicT 


0» 


^O) 


IOOO< 


i-«ejrH     1-^,-i^r^     -"^mm     e«eMci 


«D     oooo      ^-^M  00^0 

n     ^-S'r     c^>9io  9»«o 

^       ^?4iO       9XC<-  «^S^ 

■  *•  •*  •  *_^  * 


§;: 


lis 


s 

o 


3 


I  o «-« o 
ooS 


§^i  sis  sss  sss 


s;s: 


00  V  00       O  O  00  I 
a  O  ■«       rH  ,    — 


>  O        i-H  v^  i-H  ( 
'O        000( 


oSo      000 


SI 


oo< 


?!38 


SSS 


s?s 


SSS   SS2   SS: 


:S: 


loooet 

'  ot-»-i 

>ooo 


oa»io     «ei>co      ocaro     c9C9oo>^      i-^aao     oo>ni 

SSS  sis  SSS  sill  sis  sis: 


O  CO  o 

^^  ^^  o 

SSS 


»i<  1^  w 

SSS 


•^^^^^         tH  -H  O 


;ss  SS 


«^eo, 

35i 


s 

o 


SSd    wSo    S  '^    SoSiH 

ociAoo     «-t<Hci     ^    'O     eoiaooo 


SS 

'so'*" 


s 

o 


90  3 

lis 


SSS    s 

coo     o 

^^3  §s 


O' 

S: 


oo     (oaoc> 


1^1 

OSO 


00 

ss; 


is 


>HIOO 

0O^-« 


tfs 


eot 


CQCOCI        »HiHi-C       r^^r^       cioiet       ofrHrH        t-Tf-T 


00" 


IS    ss: 


>0' 

Si 


:S: 


SSS  s; 

ooe     e* 


TO'-^C*      c.  o«D 
CO  -^o      CQ  c^eo 


I  00 

It- 
It- 


BIQ       t-COt-       «05<lr-t-        n\ 


Plr-Ii-H         rHr-ti>^        f^  »-•  f—        O  C4  •"  ffO        iH  ?-•  i-l 


Sjsg 

•^•^w^rH       eOCOM       N^fff      r4'»-i»-r 


lO  i-i        O  A  I 


00  eoiH      iQs  t? 
t-fct-     e^ooeo 

t-  N  t.-i        '^  O  O 


ooSi^co 


•  096        'oa       •o«       •©«•       •©•       'JSSft       '^fi       '^2       '^2       '«2       '©S       >  o  -  m 

bSs   bjl   bjs   bj  :i    bjs   bJ§  i   bis   b||   bis   bj§   bjs   bjll 

OOQ     QQQ     S^o     mrocOM     coess     QS2S2SS     SSS     SSS     SS®     mneo     coeoee     eomraeo 


coeoM      ■<#^-«     loioo     e4e«c<«N     eoeoeo     -itf-^^-^     oe<4C«     eocoeo     m>^^     mmm     cqcocq      ■«'^^^ 


000 

"w  "w  "3 


000 

•cars 


o  e  o 
•ceo 


eS 
•75  O  O  O 


000   ooso   003 
red's  ■O-OrS'S  'd-3'a 


o 


000 

'O'C'd 


S  ©  o 

s  ■ 


000 

'O'C'd 


o  o  o  9 

'd'3'O'O 


^:3S  ^S!o  92S  Ssis  SSS  dSgl  Sf::?  S^!2 


on« 


^SS 


t-OOOD 


!S3i3 


550 


CONCRETE  CUBES. 


.fS^O  ^OO^  ^0«C  0(09 

'S»i>o»  aoiO'H  oo«5  riooao 

«•»»*  ••»■»  »»|N  »••_»              ^  >>         *-        V 

«COe4  94  04  04  C«9lr-l  COMM      e4e«c<« 


§s  sgs  ?^s;&  sis  S9^  s 


ef 


;s  is 


8  s  »-<     o  "-^eo 
o  o      o  9  o 


•-110  04  00 

oooo 


mc9  'H 

iss 


.r-iOiH     ot>e     '^e^o     eQioe4     maa     cq^o  !fiOiO< 

Ills  sis  ssi  sss  ss§  sss  isi: 


I  o  o    o  ^  ^>     ^^ 


1^ 


oat 


CQi 


>S      oSo 


IS 


;ss  S8 


a 

a 
o 

I 

s 

3! 
O 


»<1 


SI 


ft  •■        *         •• 


o 
o 
o 


^ 


3  9 
OO 


§•02 


8    SSS 


S: 


lO' 
>0' 


§3^3    iiSo    ^S?3    i^i    sss 

ft*Mofc^    efefiH     c4"tHf-r    efcfef     Ncft-T 


o 

3 


^ooo 

Codxo 


;Si 

iOi 


oo     ooo     oo< 

ss  sii  is: 


ss 

oo 


9C  CO  oo 

l- t-  t^ 


e4MC4        0494^        M^lCQ 


toxn 
^H  t^  A 


o      a 


SOS 
oo 
ooo 

_♦   '   * 


OO 

S  9 
O  O 

rt  1-1 


O' 

Si 


§11^ 

oooo 

n  ^m  a   00  ^^  t~   CO 


o 
o 


>o   o< 

8  S: 


§00^00  lAOeO  CO^IQD  CO 
fc«i<-  C4QC4  ciqs-^  S 
t«074   riSa   aiAco    o 


&I3   E?s«   >>§s  |.js   bjg   t»|s  bjjs  bSg  i:?a2  s 

Cp^pq    pa^pq    ppuipq    Pp^h    Pp^H    PpkP^  P  IP^P^  Pp^pq  P&4»q  p, 

■ 


I 


O 


5     .a  • 


OOO      ooo     Qoo     comra     eomeo     cocceo   Qooo   Qoo   ooo    o 


a 
o 


§ 


a 


C4M  ^      ee  COCO 


S«49474       eomCQ     ^  iH  iH  •-)     04  9)94     eO  CO  CO     €« 


a 

a 


4i 

a 


m 


•  ■      t 

•  •     I 


I       • 


•  •     • 

•  •     • 


■      I      I 
•     •     I 


•  •     • 

•  •     I 


■     •      •      • 

•      •      •      t 


III 


cS 

a 


.Soo  oco  ooo  9*00  ooo  ooo  oooo  ooo  ooo^a 

pjtS  13      •O'OtS      'O'O'O       C^*^      'OTS'O      'O'C'tJ    TJ'S'tJ'^    'tJtJ'^    "C^t;    jg 

s 


C4 


eg 

o 


SSSS    ScSS    SS3    SS5    SS^    S8S  33^2  SS;^  SSS  S 


HORTAB   CUBES. 


551 


0ja 


I 


s 


SS; 


M9<79       C>«^^       ^1^ 


So 
cr 

a  9 

O  Pi 

a  a 

a'Sj. 


99 


►=1  • 


tOfiiA 


rif  Q        Ok 


oo      S 


ot« 


;S 


t»iHfH 

ssi 


C9( 


SoS 


O 


o 
3 


P^ 
-M 

o 

a 
•  fid 

P  ^ 

^   fl 

•55  |> 

O   ®    EJ 


00 


Sg 


8 

o 


aot>«OC« 

CC  r-"  t  « 

ssii 


o 


«0  i-4i-t 


N 


I 


!8: 

>0' 


100 


3 


s:i 


4t 


o 

s 


o 
o 

00 


ooo 


^    -       >   >   >       >  •> 


S8 

oo 


s 


S  A       A       S  N       ^^O ' 


OffH        rH 


eVMvH        r^^^ 


•a 


S' 


•5S 

O  CO 


2\ 

of; 


•  CO 


ss 


«.-?      of      OOr-T      MMi-T      f-T^*^ 


5* 

s 


5    a 


oi2 


9 

43 


o  A  5 


•s 


\  p     :p^pe|   pp^H   PPL,  :pq   Qp^   p 


^3 


-2  ^ 


o  e  o 


o 
§u 

B 

5 


04     ^rH^     oeac^      eoeeeooo     cie)     eo      '^'^     e<ieo^     •hmcc 


a 

9 

9 

9 


4i 

C3 

i 


a 


a 


0 


4 


•3  0  0 

0 

PQ 


ooo 


oooo      ^  Q 

a  ' 


O       O  O      t:   =   5 


•^  i 


I 


S   S2S^   ^SS3   Sc^SSSSI   SS$   2S   s:;s   ssgs   ^;t9 


552 


CONCRETE  CUBES. 


Table  No.  5. 

strength  of  oanorele  with  reference  to  the  composition  and  quantity  of  mortar. 


Kind  of  oement. 


Mortar. 


Compoeitlon. 


Cement.      Sand. 


Genesee. 


Genesee. 


Wayland. 


Way  land . 


Ironclad  . . 
Ironclad  . . 
Empire  ... 
Empire  ... 
Champion . 


Champion 

Buffalo  Portland 


1 
2 
8 

4 
5 
0 

1 
2 
3 

4 

1 
2 
3 

4 
6 

1 
2 
3 

4 
6 

2 
8 

4 

2 
3 

4 

2 
8 

4 

2 
8 
4 

1 
2 
8 

1 
2 
8 

2 
8 


Per  cent 

of  broken 

stone. 


83 
33 
33 
83 
33 
33 

40 
40 
40 
40 

83 
33 
33 
83 
33 

40 
40 
40 
40 
40 

38 
33 
83 

40 
40 
40 

83 
33 
33 

40 
40 
40 

33 
88 
83 

40 
40 
40 

40 
40 


Ifnmber 

of  cubes 

tested. 


12 

8 
16 
12 

8 

4 

4 

16 
16 
16 

12 
12 
12 
12 
12 

12 

12 
12 
12 
12 

12 
12 
12 

12 
12 
12 

12 
12 
12 

12 
12 
12 

12 
12 
12 

12 
12 
12 

3 
2 


Mean  com- 
pressive 
streDf(th 

per  aquare 
incb. 


3,  752 
2.688 
2,562 
2,170 
1,732 
1,427 

3,191 
2,907 
2.199 
1,899 

4,034 
2,837 
1,995 
1,728 
1.515 

3.781 
3,177 
2,074 
1,«07 
1.475 

2,588 
1.656 
1,480 

8.025 
1.950 
1,569 

2,896 
1,968 
1.559 

8,061 
2,137 
1.668 

2,510 
2,099 
1,302 

2,641 
1,984 
1.240 

1.717 
658 
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Table  No.  6. 

Condensed  table  8hov>ing  the  strength  of  concrete  with  rrference  to  the  quantity  of  mortar. 


Kind  of  cement. 


Genesee i 

Wayland | 

IronoUd | 

Empire I 

Champion 1 / 

Buffalo  Portland 


Mortar, 

per  cent. 

of  broken 

atone. 

Number 

of  cubes 

tested. 

83 

48 

40 

62 

33 

eo 

40 

60 

33 

86 

40 

86 

33 

36 

40 

86 

33 

36 

40 

36 

40 

5 

Mean  com- 
pressive 
strength 

per  square 
inch. 


Pounds. 

a  2, 783 

2,401 

2,421 
2,441 

1,908 
2,181 

2,141 
2,295 

1,970 
1,055 

1,413 


a  Does  not  include  the  1 : 5  and  1 : 6  mixtures. 


Table  No.  7. 

Strength  of  concrete  with  reference  to  the  coneieiency  of  the  mortar. 


Kind  of  cement. 


Consistency  of 
mortar. 


Dry. 


Genesee <   Plastic. 

I'  Excess. 


Dry. 


Waylaml <i  Plastic. 

(   Excels. 

Dry-... 
Plastic. 
Excess. 


Ironclad. 


J 


Empire 

Champion 

BnfEslo  Portland 


Dry.... 
Plastic. 
Excess. 

Dry.... 
Plastic. 
Excess. 

Plastic. 


Number 
of  cubes 
tested. 


44 

32 
86 

40 
40 
40 

24 
24 
24 

24 
24 
24 

24 
24 
24 


Mean  com- 
pressive 
strength 

per  HG  uare 
inon. 


Pounds. 
2,523 
2,389 
2,515 

2,534 
2,455 
2.305 

2,081 
2,019 
2,034 

2,420 
2.169 
2,066 

2,180 
1,985 
1,724 

1,413 
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Table  Ko.  8. 

strength  of  concrete  tHth  reference  to  the  treatment  after  a€ttin{f. 


Kind  of  cement. 


Treatment. 


Number 
of  ciibee 


Mean  com- 


pieesive 
strength 
tested,     per  equare 
Inch. 


Water  and  sand 

Cool  cellar 

Weather  only 

Wet  burlap  and  -weather 

Water  and  sand 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather 

Water  and  sand 

Tool  collar 

Weather  only , 

Wet  burlap  and  weatLir 

Water  and  sand 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather 

Water  and  sand , 

Cool  cellar , 

Weather  only 

Wet  burlap  and  weather 

Water  and  sand 

Cool  cellar , 

Weather  only 


28 
28 
28 
28 

30 
30 
30 
30 

18 
18 
18 
18 

18 
18 
18 
18 

18 
18 
18 
18 

1 
2 
2 


Pounds. 
2,785 
2,377 
2,336 
2,430 

2,680 
2,360 
2,2A4 
2,401 

2,430 
1,854 

L884 
2,011 

2.643 
2,087 
2,U02 
2,141 

2,317 
1,836 
1,780 
1.918 

2,096 
1,837 
1,140 
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Table  No.  9. 

Weight  of  concrete  with  nferenoe  to  the  compoHtion  and  qtiantity  of  mortar. 


Kind  of  cement. 


Oenesec 


Geneiee 


Mortar. 


Composition. 


Cement. 


!    Wayland 


Wayland 


Ironclad 

Ironclad 

Empire 

Empire 

Champion 

Cliampion 

Buffalo  Portland 


Sand. 


1 
2 
3 

4 
5 
6 

1 
2 
3 

4 

1 
2 

3 

4 
5 

1 
2 
3 
4 

5 

2 
3 

4 

2 
3 

4 

2 
8 
4 

2 
3 

4 

1 
2 
8 

1 
2 
3 

2 
8 


Per  cent 

of  broken 

stone. 


38 
33 
83 
33 
33 

40 
40 
40 
40 

88 
88 
38 
33 
83 

40 
40 
40 
40 
40 

33 
83 
88 

40 
40 
40 

88 
88 
83 

40 
40 
40 

38 
33 
83 

40 
40 
40 

40 
40 


Nnmber 
of  cnbee 
weighed. 


12 

8 

16 

12 

8 

4 

4 
16 
16 
16 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 

12 
12 
12 

12 
12 

12 

12 
12 
12 

12 
12 
12 

12 
12 
12 

8 
2 


Mean 

weight 

per  cubic 

foot. 


Pounds. 
146.5 
141.8 
143.0 
142.3 
140.9 
139.5 

146.6 
143.6 
142.7 
141.2 

146.9 
144.5 
141.6 
141.7 
140.8 

146.8 
144.2 
141.6 
141.3 
139.7 

143.4 
141.1 
141.4 

144.0 
141.5 
140.5 

143.4 
141.2 
140.8 

144.0 
141.2 
139.8 

142.1 
141.9 
139.6 

142.7 
141.5 
138.9 

141.1 
140.0 
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Table  No.  10. 

Conden9ed  table  showing  the  weight  of  concrete  wiih  reference  to  the  quantity  of  mortar. 


Kind  of  cement. 


Genesee.. 
Way  land. 
Ironclad.. 
Empire  .. 
Champion 


BufTalo  Portland 


Mortar, 

X>er  cent 

of  broken 

stone. 


83 

40 

38 

40 

33 
40 

83 

40 

33 
40 

40 


Nomber 

of  cabee 

tested. 


48 
62 

60 

eo 

36 
36 

86 
36 

36 

36 

5 


Mean 
weight  per 
oabio  foot. 


a  143. 5 
142.7 

143.1 
142.5 

142.0 
142.0 

141.8 
141.7 

141.2 
141.0 

140.6 


a  Does  not  include  the  1 : 5  and  1 : 6  mixtnrea. 

Table  ^o.  11. 

Weight  of  concrete  with  rrference  to  the  coneietency  of  the  mortar. 


Kind  of  cementi 


Gsnesee 


Consistency  of 
mortar. 


Dry.... 

Plastic 

Excess. 

Drv,... 


Wayland Plnstic 


Excess. 

Dry.... 

Plastic 

Excess. 


Ironclad 


Empire 


Champion 
BuffidoPortlaDd 


Dry.... 

Plastic 

Excess. 

Dry.... 

Plastic 

Excess. 

Plastic 


Number 
of  cubes 
weighed. 


44 
82 
86 

40 
40 
40 

24 
24 
24 

24 
24 
24 

24 
24 
24 


Mean 
weight  per 
cubic  foot. 


Pounds. 
142.2 
142.9 
143.5 

142.8 
143.1 
142.6 

142.2 
141.6 
142.1 

141.3 
141.9 
142.0 

141.2 
141.3 
140.9 

140.6 
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Table  :So.  12. 

Weight  of  ooncrete  with  reference  to  the  treatment  after  setting. 


Kind  of  cement. 


Treatment. 


Oeneaee 

Wayland 

Ironclad 

Empire 

Champion 

BnfiUo  Portland 


Water  and  aand 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather . 

Water  and  sand 

Cool  cellar 

Weather  only 

Wetborlap  and  weather. 

Water  and  aand 

Cool  cellar 

Weather  only 

Wet  bnrlap  and  weather  . 

'  Water  and  aand 

Cool  cellar 

Weather  only 

Wet  bnrlap  and  weather . 

Water  and  aand 

Cool  cellar 

Weather  only 

Wet  bnrlap  and  weather. 

Water  and  sand 

Cool  ceHar 

Weather  only 


Nnmber 
of  cubes 
weighed. 


28 
28 
28 
28 

80 
30 
30 
30 

18 
18 
18 
18 

18 
18 
18 
18 

18 
18 
18 
18 

1 
2 
2 


Mean 
weight  per 
cubic  foot. 


Pounds. 
143.4 
141.3 
143.1 
143.4 

143.7 
141.0 
143. 5 
142.9 

143.2 
140.3 
142.5 
142.0 

142.4 
140.5 
142.0 
141.5 

141.5 
138.9 
142.0 
142.0 

141.1 
139.4 
141.6 


Table  'No.  13. 

strength  of  mortar  with  reference  to  the  compoeiiion  of  the  same. 


Kind  of  cement. 


Buffalo  Portland 

Buffalo  natural < 

Empire | 

Ironclad < 

Champion < 


Composition. 

Number 

of  cubes 

tested. 

Cement. 

Sand. 

1 

2 

4 

1 
2 
8 

12 

11 
12 

2 
3 
4 

8 
8 
8 

2 
3 
4 

1 
2 
3 

Mean  com> 
presaive 
strength 

per  square 
incu. 


Pound*. 
1,905 

2,648 

1,597 

868 

8,681 
2,292 
1,648 

3,637 
2,659 
1,622 

3,551 
2,359 
1,409 
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Tabus  No.  14. 

strength  of  moHar,  with  r^erence  to  the  oonHetenoy  of  the  same. 


Kind  of  cement. 


Consietency  of 
morUr. 


BalEdo  Portland Dry. 


fl do. 

Buffalo  natural <,  Plastic. 

[  Excess 


Empire. 


/  Dry 


Plastic 


Ironclad I  Dry... 

Champion do 


Number 

of  cabes 

tested. 


11 
12 
12 

12 
12 

12 
12 


Mean  com- 
pressive 
strength, 

per  squAre 
incn. 


Pound*. 
1,005 

2,113 
1,628 
1,417 

2,617 
2.464 

2,638 
S.440 


Table  No.  15. 

Strength  of  mortar  with  reference  to  the  treatment  after  setting. 


Kind  of  cement. 


Buffalo  Portland. 


Buffalo  natural 


Empire 


IroDclad 


Champion 


Treatment. 


Water  and  sand 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather 

Water  and  sand 

Cool  cellar , 

Weather  only , 

Wet  burlap  and  woAther 

Water  and  sand 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather 

Water  and  saud 

Cool  cellar , 

Weather  only , 

Wet  burlap  and  weather . 

Water  and  sand 

Cool  cellar 

Weather  only , 

Wet  burlap  and  weather . 


Number 

of  cubes 

tested. 


1 
1 
1 
1 

0 
0 
9 
8 

6 
6 
6 
6 

8 
3 
3 
8 

3 
3 
3 

3 


Mean  com- 
pressive 
strength 

per  square 
inch. 


1, 99.> 
1,9:^ 
1,831 
1.63S 

1,894 
1,640 
1,669 
1,617 

2.616 
2.383 
2,591 
2,571 

2,924 
2,582 
2,560 
2,490 

2,713 
2,257 
2.393 
2,  H9$ 
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Table  JTo.  16. 

Weight  of  mortar,  mth  rtference  to  the  composition  of  the  same. 


Kind  of  oement. 


fiaiBdo  Portland I 

BufUo  natural | 

Smpire < 

Ironclad ,| 

I 
Champion I 


Composition. 

Number 
of  cabee 
weighed. 

Cement. 

Sand. 

1 

2 

4 

I 
2 
8 

12 
11 
12 

2 

I 

8 
8 
8 

2 
8 

4 

1 
2 
3 

Mean 
weight  per 
cnbTc  foot. 


Poundt. 
128.0 

127.9 
123. 4 
119.3 

125.8 
120.9 
119.1 

128.5 
124.9 
120.9 

126.2 
123.8 
119. 2 


Table  No.  17. 


Weight  of  mortar ,  with  rtference  to  the  oonaistency  of  the  same. 


Kind  of  cement. 


Conaistenoy  of 
mortar. 


Buffalo,  Portland Dry 

Dry. 


^p>" {&i 


Ironclad >  Dry. 

Champion Dry. 


Number 
of  cubes 
weighed. 


4 

U 
12 
12 

12 
12 

12 
12 


Mean 
weight  per 
cubic  foot. 


Poundt. 
128.0 

126.4 
122.7 
121.8 

122.3 
121.6 

124.8 
123.1 
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Table  No.  18. 

Weight  of  mortar,  with  r^erenoe  to  the  treatment  after  setting. 


Kind  of  cement. 


Baflfklo,  Portland 


BaflUo,  nAtnral. 


Empire 


Ironclad 


Champion 


Treatment. 


Water  and  eand 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather 

Water  and  eaud 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather 

Water  and  sand 

Cool  cellar 

Weather  only 

Wei  burlap  and  weather 

Water  and  sand 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather 

Water  and  eand 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather 


17  umber 
of  oubee 
weighed. 


1 
1 
1 
1 

9 
9 
9 
8 

6 
6 
6 
6 

3 
8 
8 
3 

3 
8 
S 
8 


Keen. 
Welch  t  per 
cnblc  foot. 


Poundg. 
127.8 
126.4 
128.6 
129.2 

124.1 
120.9 
1344 
124.9 

122.6 
119.5 
122.5 
123.1 

125.7 

122.3  / 

125. 4 
125.6 

124.1 
121.0 
123.2 
123.9 


1   I   '   I   '   '    I   '   ' 


CINDER  CONCRETE. 

IS-IZSrCH   OTTBKS. 


COJ^IPEESSION  TESTS  AXD  MODULI  OP 

ELASTICITY. 


H.  Doc.  143 36  661 


CINDER   CONCRETE. 

No.  10256. 
Marks,  146. 

Composition:  Alpha  cement,  1;  sand,  1;  cinder,  8« 
Age,  90  days. 

Weight  per  cubic  foot,  113.60  ponnds. 
Sectioual  area,  143.16  square  inches. 
Gauged  length,  5''. 
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Applied  loadB. 

In  gauged  length. 

Bemarks. 

Toua. 

Per  square 
incn. 

Compres* 
aion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14, 310 

100 

0. 

0. 

Initial  load. 

28,632 

200 

.0001 

0. 

42, 948 

300 

.0002 

0. 

57,264 

400 

.01)04 

0. 

85.896 

600 

.  Of^lO 

0. 

£=2,500,000. 

114, 528 

8()0 

.0013 

0. 

143, 160 

1,000 

.0019 

.0001 

^£=2,500,000. 

171,  792 

1,200 

.0025 

.0001 

200, 424 

1.400 

.0032 

.0002 

e= 1,429,000. 

229. 056 

1,000 

■    .0039 

.0003 

257.  688 

1,800 

.0048 

.0005 

286,  320 

2.000 

.0059 

.0006 

3U,952 

2,200 

.0072 

.0010 

343.  584 

2,400 

.0088 

.0013 

372.216 

2.600 

.0108 

.0019 

398,  OUO 

2,780 

Ultimate  strength. 

No.  10259. 
Marks,  155. 

Composition:  Alpha  cement,  1;  sand,  2^  cinder,  5, 
Age,  90  days. 

Weight  per  cubic  foot,  108.45  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5", 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pound*. 

Pounds. 

Inch. 

Inch. 

14, 412 

100 

0. 

0. 

Initial  load. 

28,824 

200 

.0004 

.0002 

43, 236 

800 

.0010 

.0003 

57,648 

400 

.0016 

.0004 

86,472 

600 

.0031 

.0D08 

E  — 1,087,000. 

115,296 

800 

.0048 

.0015 

144, 120 

1,000 

.0075 

.0028 

B= 957,000. 

172.  044 

1,200 

.0112 

.0049 

201. 768 

1.400 

.0188 

.0101 

202, 000 

1,402 

Ultimate  strength. 
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No.  10260. 

Marks,  156. 

Composition:  Alpha  cement,  1;  sand,  2;  cinder,  5. 

Age,  90  days. 

Weight  per  cubic  foot,  110.69  pounds. 

Sectional  area,  144  sqnare  inches. 

Gauged  length,  b". 


Applied  loads. 

In  gao/;ed  length. 

Total. 

Per  square 
iooli. 

Compres- 
sion. 

Set. 

Kemarks. 

Pound*. 

14,400 

28,800 

43,200 

57,600 

86,400 

115,200 

144, 0(H) 

172,800 

201.600 

230;  4U0 

247,000 

Pound*. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,716 

Inch. 

0. 

.0002 
.0005 
.0009 
.0019 
.0032 
.0045 
.0065 
.0094 
.0146 

Inch. 

0. 

0. 

0. 

0. 

.0002 
.0006 
.0010 
.0018 
.0031 
.0059 

Initial  load. 

1 

E= 1,471,000. 

B=r  1,286,000.                                                                1 

Ultimato  strength. 

No.  10202. 
Marks,  158. 

Composition:  Atlas  cement,  1;  sand,  1;  cinder,  3. 
Age,  90  days. 

Weight  per  cubic  foot,  116,26  pounds. 
Sectional  area,  142.92  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  leugth. 

Beniarks. 

i 

Total. 

Per  square 
incu. 

Compres- 
sion. 

Set. 

Pound*. 

14,292 

28,584 

42. 87G 

57,168 

85,752 

114,336 

142, 020 

171.504 

200.088 

228,  672 

257, 256 

285,840 

314,  424 

338,500 

Pound*. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,3G8 

Ineh. 

0. 

.0001 
.0001 
.0003 
.0006 
.0010 
.0015 
.0023 
.0031 
.0041 
.0055 
.0070 
.0006 
.0180 

Ineh. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0003 
.0005 
.0009 
.0014 
.0024 

Initial  load. 

E  =  4,167,000. 
E  =  3,214,000. 
E  =  1,190,000. 

Ultimate  strength. 

CINDER  CONCRETE. 
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No.  10264. 
Marks,  160. 

Gompoaition :  Atlas  cement,  1;  sand,  1;  cinder,  3. 
Age,  90  days. 

Weight  per  cabic  foot,  116.32  poands. 
Sectional  area,  142.56  square  inches. 
Ganged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Totol. 

Per  Boaare 
incii. 

Compree- 
aion. 

Set. 

Pounds. 

14.856 

28,512 

42,768 

67,024 

85,536 

114,048 

142,660 

171,072 

199,584 

228,096 

256,608 

285,120 

813.632 

867,800 

Pounds. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,580 

Ineh. 

0. 

.0002 
.0004 
,0007 
.0013 
.0019 
.0026 
.0034 
.0042 
.0051 
.0063 
.0078 
.0008 

Ineh. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0005 
.0007 
.0010 
.0012 
.0017 
.0025 

Initial  load. 

Et=  2,083,000. 
E= 1,875,000. 
E- 1,861,000, 

Ultimate  strengtlL 

No.  10265. 
Marks,  167. 

Conix)osition:  Atlas  cement,  1;  sand,  2;  cinder,  6. 
Age,  90  days. 

Weight  per  cnbic  foot,  110.01  pounds. 
SectionaJ  area,  142.56  square  inches. 
Ganged  length,  6^'. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 

14.256 

28,512 

42,768 

57,024 

86,536 

114.048 

142,660 

171,072 

Pounds. 
100 
200 
800 
400 
600 
800 
1,000 
1,200 

Ineh, 

0. 

.0002 
.0007 
.0018 
.0030 
.0060 
.0119 
.0350 

Ineh. 

0. 

0. 

.0001 
.0003 
.0009 
.0024 
.0066 

Initial  load. 

E  =  1,100,000. 

Et=  849.000. 
Ultimate  strength. 
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No.  10267. 
Marks,  169. 

Composition:  Atlas eement,  1;  sand,  2;  cindOT^fi. 
Age,  90  days. 

Weight  per  cubic  foot,  110.04  poands. 
Sectional  area,  143.28  sqaares  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Remarlcs. 

Total. 

Per  aqnare 
inoii. 

Compres* 
sion. 

Set. 

Pounds. 

14,328 

28,656 

42,984 

67,312 

85,968 

114.624 

143,280 

171,936 

181,000 

Pounds. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,263 

Jneh. 

0. 

.0006 
.0013 
.0023 
.0047 
.0089 
.0141 
.0285 

Jneh. 

0. 

.0001 
.0005 
.0010 
.0024 
.0052 
.0089 
.0208 

Initial  load. 

B= 1,087,000. 

E= 866,000. 
First  craok. 
Ultimate  strength. 

No.  10268. 
Marks,  173. 

Composition:  Knickerbocker  cement,  1;  sand,  1;  cinder,  3. 
Age,  90  days. 

Weight  per  cubic  foot,  117.04  pounds. 
Sectional  area,  142.80  square  inches. 
Gauged  length,  5^'. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  sanaro 
incn. 

Compres* 
sion. 

Set. 

Pounds. 

14,280 

28,500 

42,840 

67,120 

85.630 

114, 240 

142,800 

171,  360 

199. 920 

228. 480 

257.040 

258,000 

268,000 

Pounds. 

luo 

200 

300 

400 

600 

8u0 

1,000 

1,200 

1.400 

1.600 

1,800 

Jneh. 

0. 

.0002 
.0005 
.0008 
.0016 
.0025 
.0037 
.0052 
.0073 
.0111 
.0183 

Jneh. 

0. 

0. 

0. 

0. 

.0001 
.0004 
.0008 
.0013 
.0023 
.0044 
.0098 

Initial  load. 

B— 1.667.000. 
E=l,552.000. 

First  oraok. 
Ultimate  strength. 

1,877 

.0248 

CIKDER   CONCBETS. 

ITo.  10271. 
Marks,  179. 

Composition:  Eniokerbocker  cement,  1;  sand,  2;  cinder,  SL 
Ag*e,  91  days. 

Weight  per  cabic  foot,  108.66  poands. 
Sectional  area,  143.64  square  inches. 
Ganged  length,  5'^ 


667 


Applied  loads. 

Id  ganged  length. 

Semarke. 

Total. 

Fersqnare 
inch. 

Compree* 
Bion. 

Set. 

Poundt. 

14,364 

28,728 

'      43,092 

,      57,456 

71,820 

86,184 

100,548 

114, 912 

181,700 

Pound*. 

100 
200 
300 
400 
600 
600 
700 
800 
917 

Ineh, 

0. 

.0004 
.0013 
.0029 
.0055 
.0091 
.0160 
.0256 

Ineh. 

0. 

.0001 
.0006 
.0014 
.0033 
.0057 
.0111 
.0193 

Initial  load. 

Bs  735,000. 
Ultimate  strength. 

No.  10272. 

Marks,  180. 

Composition:  Knickerbocker  cement,  1;  sand,  2^  cinder,  5. 

Age,  91  days. 

Weight  per  cubic  foot,  108.48  poands. 

Sectional  area,  144.96  square  inches. 

Ganged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

ToUl. 

Per  sonare 
incn. 

Compre^ 
sion. 

Set. 

Poundi, 

14,496 

28,992 

43,488 

57,984 

72,480 

86,976 

101,472 

115, 968 

126,200 

Poundi. 
100 
200 
300 
400 
500 
600 
700 
800 
871 

Ineh, 

0. 

.0015 
.0037 
.0067 
.0101 
.0151 
.0225 
.0310 

Ineh, 

0. 

.0009 
.0023 
.0046 
.0072 
.0118 
.0174 
.0256 

Initialload. 

E= 658,000. 
Ultimate  strength. 
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No.  10274. 
Marks,  185. 

Oomposition:  Victor  cement,  1;  sand,  1;  cinderiS. 
Age,  90  days. 

Weight  per  cubic  foot,  113.96  pounds. 
Sectional  area,  142.44  square  inches. 
Gauged  length,  6'^. 


Applied  loads. 

1 

In  ganged  length. 

Remarki. 

\— 

Totia. 

Per  sqnare 
inon. 

Oompres- 
slon. 

Set. 

Fcundi. 

Powidt. 

Inch, 

Itich. 

1 

14.244 

100 

0. 

0. 

Initial  load. 

28,488 

200 

.0001 

0. 

42,732 

BOO 

.0004 

0. 

50.976 

400 

.0006 

0. 

85,404 

000 

.0012 

.0001 

E  =2,273,000. 

118,952 

800 

.0020 

.0002 

142,440 

1.000 

.0C29 

.0005 

£=1,875,000. 

170,928 

1.200 

.0042 

.0010 

199,416 

1,400 

.0058 

.0016 

227,904 

1,600 

.0068 

.0032 

256.392 

1,800 

.0130 

.0055 

267.700 

1,879 

.0190 

Ultimate  atrengtiL 
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Table  No.  2. 

Mean  itrmgth  of  cinder  concrete  at  different  agee, 

1:1:3  MIXTURB. 


Brand  of  cement. 


Germania 

Cathediml 

Alpha 

Atlu 

Kniokerbooker. 
Victor 


Mean  compresa- 

ivc  Rtrengtb  per 

square  Inch. 


Ago. 


Day: 
80 
29 
81 
31 
83 
32 


Strength 


Pwtndt. 
1,466 
1.032 
2,829 

i,eo2 

1,488 
1,879 


Mean  compresa- 

ire  stren^h  per 

square  inch. 

Age. 

Strength. 

Vaya. 

Pwindi. 

100 

2,001 

91 

1,393 

90 

2,834 

90 

2,414 

00 

1.890 

90 

1,788 

Gain. 


Pounds. 
535 
361 
505 

812 
452 
40O 


1:2:3  MIXTURE. 


Germania 


89 


1,096 


102 


1,834 


53« 


1:2:4  MIXTURE. 


Germania 


88 


904 


08 


1,825 


421 


1:2:5  MIXTURE. 


Germania 

Cathedral 

Alpha 

Atlas 

Slnickerbocker. 


38 
29 
31 
33 
32 


769 
471 
940 
090 
744 


09 

91 
90 
90 
91 


1,084 

085 

1,000 

1,223 

880 


815 
814 
600 
527 
186 


1:3:0  MIXTURE. 


Germania 


29 


529 


01 


788 


258 


Table  No.  3. 

Mean  weight  of  cinder  concrete  at  different  agee. 


Brand  of  cement. 


Composition. 

Mean  weisht  per 
cubic  toot. 

Mean  weiffht  per 
cubic  foot. 

Cement. 

Sand. 

Cinder. 

Age. 

Weight. 

Age. 

Weight. 

Days. 

Pounds. 

Days. 

Poundt. 

1 

8 

:i9 

112.1 

100 

110.4 

2 

3 

39 

115.2 

102 

112.8 

2 

4 

38 

1U.2 

98 

107.9 

2 

ft 

38 

108.8 

99 

105.3 

3 

6 

29 

107.6 

91 

103.5 

1 

3 

29 

110.7 

91 

107.8 

2 

5 

29 

109 

91 

103.8 

1 

3 

31 

115.9 

90 

114.1 

2 

5 

31 

111.2 

90 

110 

1 

3 

81 

118.6 

90 

116.8 

2 

5 

33 

111.4 

90 

109.9 

1 

3 

83 

118.2 

90 

116.5 

2 

5 

32 

ill 

91 

10>.8 

1 

1 

8 

32 

116.1 

90 

112 

Loss. 


Pounds. 
1.7 
2.4 
8.3 
8.5 
4.1 


2.9 
5.2 

1.8 
1.2 

2.8 

1.5 

L7 
2.7 

4.1 
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COMPRESSION  TESTS  OF  TRAP  ROCK. 

Bepresenting  material  ased  in  the  manufacture  of  concrete. 
Samples  sawed  out  of  larger  blocks  and  rubbed  to  surface. 
Compressed  surfaces  faced  with  plaster  of  paris. 


No.  of 
test. 

Dimensions. 

Sectional 
area. 

First  crack. 

Ultimate  strength. 

Height. 

Compressed  surface. 

Total. 

Per  sq  uare 
inch. 

9528 
9524 

Inches. 
4.02 
4.02 

Inches. 
3.98 
3.98 

Inches. 

4.00 
3.98 

Sq.  inches. 
15.92 
15.84 

Pounds. 
530,200 
808,000 

Pounds. 
530,200 
308,000 

Pounds. 
83,804 
19,444 

No.  of 
test. 

Manner  of  failure. 

9523 
9524 

Burst  into  small  angular  iY«gments. 

Burst  Into  larger  angular  fragments.    Stone  was  seamy. 

Concrete— 12-Inoh  Cubes. 
Marks,  5. 

Composition:  Alpha  cement,!;  sand,l;  broken  8toue,3(^''ringstone). 
Water  used  in  mortar,  30.10  per  cent  of  cement. 
Age,  7  days. 

Set  in  mold  1  day,  in  water  6  days. 
Weight  per  cubic  foot,  145.56  pounds. 
Sectional  area,  145.32  square  inches. 
Oauged  length,  o*\ 


Applied  loads. 

In  ganged  length. 

Remark*. 

• 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,  532 

29.064 

43.596 

58,128 

72,660 

87.192 

101. 724 

116.256 

130,  788 

145, 320 

159, 852 

174, 3ft4 

188,910 

202, 100 

Pounds. 

100 

200 

3U0 

400 

500 

6U0 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,391 

Inch. 

0. 

.0002 
.0003 
.0005 
.0008 
.0010 
.0013 
.0016 
.0022 
.0027 
.0037 
.0051 
.0078 
.0139 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0003 
.0009 
.0016 
.0033 

Initial  load.                              ^ 

E  =  2,500,000  pounds  per  square  inch. 
E  =  1,875,000  pounds  per  square  inch. 
Ultimate  strength. 
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Marks,  6. 

Composition:  Alpha  cement,!;  sand,  1;  broken  stone,  3  (^''ring  stoue). 

Water  used  in  mortar,  30.10  per  cent  of  cement. 

Age,  19  days. 

Set  in  mold  1  day,  in  water  18  days. 

Weight  per  cubic  foot,  149  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5'^ 


Applied  loads. 

1 

In  gaaged  length. 

Bemarka. 

Total. 

Per  ftonare 
incn. 

Compreft- 
Bion. 

Set. 

1 

Pounds. 

Poundt. 

Ineh. 

Inch. 

1 
1 

14. 448 

100 

0. 

0. 

IniUol  load. 

2K.896 

200 

.0002 

0. 

43,  344 

300 

.0003 

.0001 

67. 7»2 

400 

.0006 

.0001 

72, 240 

500 

.0008 

.0001 

86,688 

000 

.0011 

.0001 

£  —  2,500,000  pounds  per  sqnare  inch. 

lUl,  136 

700 

.0014 

.0002 

115,584 

800 

.0016 

.0003 

180,032 

900 

.0019 

.0004 

144,  4^0 

1,000 

.0024 

.0006 

]E  r^  2,500,000  ponnda  per  square  Inch. 

1 13.376 

1,200 

.0034 

.0009 

• 

202. 272 

1,400 

.0048 

.0015 

[E  =  962,000  poonda  per  square  inch. 

23J.  168 

1.600 

.0063 

.0022 

260,  jiH 

1,800 

.0091 

.0039 

288,960 

2,000 

.0128 

.0058 

( 

817.  X59 

2.200 

.0206 

.0113 

320,  800 

2,220 

Ultimate  atrenfrth.                                                  i 

' 

Marks,  7. 

Composition:  Alpha  cement,  1;  sand,  1;  broken  stone,  3  {^^  ring 

stoue). 
Water  used  in  mortar,  30.10  per  cent  of  cement. 
Age,  32  days. 

Set  in  mold  1  day,  in  water  31  days. 
Weight  per  cubic  foot,  146.44  pounds. 
Sectional  area,  144. 12  square  inches. 
Gauged  length,  6". 


Applied  loada. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Comprea. 
aion. 

•Set 

Poundi. 

Poundi. 

Inch. 

Inch. 

1 

14, 412 

100 

0. 

0. 

Initial  load. 

28.824 

200 

.0001 

0. 

43,286 

300 

.0003 

.0001 

67.648 

400 

.0005 

.0001 

72.060 

600 

.0007 

.0002 

86,472 

600 

.0009 

.0002 

E  -.  3,571,000  pounds  per  square  inoh. 

100.884 

700 

.0011 

.0003 

115. 296 

800 

.0013 

.0004 

129,708 

900 

.0016 

.0005 

144,120 

1.000 

.0018 

.0006 

^E  =  3, 750,000  pounds  per  square  inch. 

172,944 

1,200 

.0028 

.0007 

201,708 

1,400 

.0029 

.0007 

E— 2,174,000  ponnda  per  square  inch. 

230,592 

1,600 

.0035 

.0010 

259,416 

1,800 

.0040 

.0010 

« 

288.240 

3,000 

.0045 

.0010 

817,064 

2,200 

.0058 

.0012 

845.888 

2,400 

.0066 

.0016 

874»712 

2.600 

.0090 

.0029 

408,636 

2,800 

.0150 

Ultimate  strength. 
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Marks,  8. 

Composition:  Alpha  cement^l;  sand,  1;  broken  stone,  3  {^'^  ring 

stone). 
Water  ased  in  mortar,  30.10  per  cent  of  cement. 
Age,  76  days. 

Set  in  mold  1  day,  in  water  75  days. 
Weight  per  cubic  foot,  153.34  pounds. 
Sectional  area,  144.60  square  inches. 
Ganged  length,  5". 


Applied  loads. 

In  ganged  leni^th. 

Bemarks. 

Total. 

• 

Per  Mnare 
incn. 

Compres- 
aion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,460 

100 

0. 

0. 

Initial  load. 

28.920 

200 

0. 

0. 

43,380 

800 

.0002 

0. 

57.840 

400 

.0004 

0. 

72.300 

500 

.0005 

0. 

86,760 

600 

.0006 

0. 

£=4,167,000  ponnds  per  square  inch. 

101, 220 

700 

.0008 

0. 

115.680 

800 

.0010 

0. 

130, 140 

900 

.0011 

0. 

144.600 

1,000 

.0012 

0. 

1  E=3, 750,000  ponnds  per  square  inch. 

173, 520 

1.200 

.0015 

0. 

202, 440 

1,400 

.0018 

0. 

231.360 

1,600 

.0021 

.0001 

I  £=3,571,000  ponnds  per  square  inch. 

260,  280 

1,800 

.0024 

.0001 

289,200 

2,000 

.0028 

.0002 

318, 120 

2.200 

.0031 

.0003 

347.  040 

2.400 

.0035 

.0004 

375,060 

2,600 

.0039 

.0004 

404,880 

2,800 

.0043 

.0005 

4.33,  800 

3,000 

.0046 

.0005 

462.720 

3,200 

.0052 

.0008 

401, 640 

8,400 

.0056 

.0009 

520.560 

8.600 

.0061 

.0011 

« 

540,480 

8,800 

.0067 

.0012 

578,400 

4,000 

.0074 

.0013 

607, 320 

4.200 

.0083 

.0016 

636,240 

4,400 

.0092 

.0019 

665,160 

4,600 

.0103 

.0023 

094,080 

4.800 

.0119 

.0030 

723,000 

6,000 

.0150 

.0042 

57,840 

400 

.0048 

115,680 

800 

.0060 

173,520 

1,200 

.0073 

231,360 

1,600 

.0083 

280,200 

2,000 

.0093 

847.040 
404.880 

2.400 
2,800 

.0102 
.0111 

402,720 

8,200 

.0120 

520.500 

8,000 

.0130 

•■■«••••■ ■■ • 

678.400 

4,000 

.0139 

Vimt  Arafik. 

620,560 
462,720 

-  8.600 
3,200 

.0130 
.0181 

^1  MmmmW  ^#aVMrflh0 

404.880 

3,800 

.0125 

347. 040 

3,400 

.0119 

280.200 
231.800 
173, 530 

2,000 
1,600 
1,200 

.0112 
.0104 
.0006 

115,680 
67.840 
14,400 

800 
400 
100 

.0082 
.0066 

.oois" 

720,000 

6,021 

• 

•  ^r^r«V# 

Ultimate  streDgtli. 
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Marks,  9. 

CompositioD :  Alpha  cement,  1;  sand,  1;  broken  stone,  3  (f^'  ring 

stone). 
Water  used  in  mortar,  31.40  per  cent  of  cement. 
Age,  8  days. 

Set  in  mold  1  day,  in  water  7  days. 
Weight  per  cubic  foot,  147.01  pounds. 
Sectional  ai'ea,  143.88  square  inches. 
Gauged  length,  5'\ 


Applied  loads. 

In  gauged  length. 

Remarks.                                    i 

Total. 

Per  aqnare 
inoii. 

Compres- 
sion. 

Bet. 

1 

Pound*. 

Pounds. 

Ineh. 

Ineh. 

14,388 

100 

0. 

0. 

Initial  load. 

28,776 

200 

.0001 

0. 

43,164 

800 

.0002 

0. 

57,652 

400 

.0004 

0. 

71.040 

500 

.0006 

.0001 

86,828 

600 

.0008 

.0001 

B =3,571,000  pounds  per  square  inch. 

100, 716 

700 

.0010 

.001)2 

115, 104 

800 

.0013 

.0003 

129, 492 

900 

.0015 

.0004 

143.880 

1,000 

.0018 

.0004 

E— 3,214,000  pounds  per  square  inolu 

158,268 

1,100 

.0022 

.0005 

172,656 

1,200 

.0024 

.0007 

187,044 

1,300 

.0028 

.0008 

201, 432 

1.400 

.0032 

.0009 

215,820 

1,500 

.0038 

.0010 

230,208 

1,600 

.0041 

.0012 

244.506 

1,700 

.0048 

.0014 

258,984 

1,800 

.0061 

.0019 

273, 372 

1,900 

.0105 

.0044 

First  crack  and  ultimate  strength. 

Marks,  10. 

Composition:  Alpha  cement,  1;  sand,  1;  broken  stone,  3  (f  riii«r 

stone). 
Water  used  in  mortar,  31.40  per  cent  of  cement. 
Age,  20  days. 

Set  in  mold  1  day,  in  water  19  days. 
Weight  per  cubic  foot,  150.12  pounds. 
Sectional  area,  144  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  8(1  iiaro 
iucQ. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Ineh. 

Ineh. 

14,400 

J  00 

0. 

0. 

Initial  load. 

28,800 

200 

.0002 

0. 

43, 200 

300 

.0005 

.0001 

67,600 

400 

.0007 

.  0002 

1 

72, 000 

500 

.0010 

.0002 

86, 400 

600 

.0012 

.  0003 

K =2,778,000  pounds  per  square  Inoh. 

100,  800 

700 

.0015 

.0004 

115,  200 

800 

.0019 

.0006 

129,000 

900 

'.  0022 

.0006 

144,000 

1,000 

.0028 

.0009 

1E— 2,368,000  pounds  per  square  inch. 

172, 800 

1,200 

.0036 

.0011 

201,600 

1,400 

.0043 

.0012 

£=1,250,000  pounds  per  square  inch. 

230,  400 

1,600 

.0055 

.0017 

^ 

259, 200 

1,800 

.0068 

.0021 

1 

283,000 

2,000 

.0089 

.OOM 

1 

1 

316,  SCO 

2, 200 

.0117 

.0044 

345,600 

2,400 

.0162 

.0071 

First  crack. 

I   374,400 

2, 600 

.0223 

.0109 

308, 800 

2,769 

Ultimate  strength. 
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Marks,  11. 

GoDiposition:  Alpha  cement,  1;  sand,  1;  broken  stone,  3  (f  ring 

stone). 
Water  used  in  mortar,  31.40  per  cent  of  cement. 
Age,  32  days. 

Set  in  mold  1  day;  in  water  31  days. 
Weight  per  cubic  foot,  148.27  pounds. 
Sectional  area,  145.08  square  inches. 
Gauged  length,  5^\ 


Applied  loads. 

Iq  gauged  length. 

Ilemarks. 

ToUl. 

Per  sa  iiare 
iocA. 

Comprea- 
sluD. 

Set 

Pounds. 

Poundt. 

Ineh. 

Inch. 

14,508 

100 

0. 

0. 

Initial  load. 

29, 016 

200 

.0001 

0. 

43,524 

800 

.0001 

0. 

58,032 

400 

.0002 

0. 

72,540 

500 

.0003 

0. 

87,048 

600 

.0003 

0. 

E— 8,833,000  ponnds  per  aqnare  inch. 

101,556 

700 

.0004 

0. 

116,064 

800 

.0005 

0. 

130,572 

900 

.0006 

0. 

145.080 

1,000 

.0008 

0. 

^B =5,625,000  pounds  per  aqnare  inch. 

174, 096 

1,200 

.0010 

0. 

203, 112 

1,400 

.0013 

0. 

I E— 3.571,000  pounds  per  square  inch. 

232,128 

1,600 

.0016 

0. 

* 

261, 144 

1.800 

.0018 

0. 

290.160 

2.000 

.0021 

—  .0001 

819, 176 

2,200 

.0024 

—  .0001 

348,192 

2,400 

.0028 

—  .0001 

377, 208 

2,600 

.0035 

—  .0001 

406,224 

2.800 

.0043 

0. 

435,240 

8.000 

.0058 

0. 

464.256 

8,200 

Ultimate  strength. 
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Marks,  12. 

Composition:  Alpha  cement,  1;  sand,  1;  broken  stone,  3  (1'^  ring 

stone). 
Water  used  in  mortar,  31.35  per  cent  of  cement. 
Age^  7  days. 

Set  in  mold  1  day ;  in  water  6  days. 
Weight  per  cubic  foot,  159.26  pounds. 
Sectional  area,  144.00  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 


Total. 


Fotinds. 

14,400 

28,800 

43.200 

67,000 

72,000 

88,400 

100,800 

115,  200 

129,600 

144.  OOC 

172, 800 

201,600 

230.400 

259,200 

288,000 

816,800 

346,600 

874,400 

4J3,200 

428,000 

432,000 

460,800 

488,100 


Per  sooaze 
inca. 


Povndt. 

100 

900 

300 

400 

600 

600 

700 

800 

000 

1,000 

1,200 

1,400 

1,600 

1.800 

2,000 

2,200 

2,400 

2,600 

2,800 


8,000 
3,200 
8,300 


In  gaaged  length. 


Comprea- 
sion. 


Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0009 
.0011 
.0014 
.0018 
.0022 
.0026 
.0038 
.0038 
.0047 
.0058 
.0077 


.0095 
.0105 


Set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.0002 
.0002 
.0003 
.0005 
.0007 
.0009 
.0018 
.0017 
.0028 


.0039 
.0042 


Remarks. 


Initial  load. 

£=6,030.000  pounds  per  square  inch. 

B= 4,001,000  pounds  per  square  inch. 
E= 3,333,000  pounds  per  squsure  inch.  ^ 


First  crack. 


Ultimate  strength. 
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Marks,  13. 

Composition:  Alpha  cemeDt,  1;  sand,  1;  broken  stone,  3  (I^^  ring 

stone). 
Water  nsed  in  mortar,  31.35  per  cent  of  cement. 
Age^  20  days. 

Set  m  mold  1  day;  in  water,  19  days. 
Weight  per  cubic  foot,  160.65  pounds. 
Sectional  area,  143.64  square  inches. 
Gauged  length,  5'\ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Persanare 
incD. 

Compres- 

aion. 

• 

Set. 

Founds. 

Founds. 

Inch. 

Inch. 

14,364 

100 

0. 

0. 

Initial  load. 

28,728 

200 

.0001 

0. 

43,002 

300 

.0001 

0. 

67,456 

400 

.0002 

0. 

71,820 

500 

.0002 

0. 

86.184 

600 

.0003 

0. 

E  -  -  8,833,000  pounds  per  square  inch. 

100,548 

700 

.0004 

0. 

114. 912 

800 

.0005 

0. 

129,276 

900 

.0006 

0. 

143.640 

1.000 

.0007 

0. 

1  E= 6,429,000  pounds  per  square  inch. 

173,368 

1,200 

.0010 

.0001 

201,096 
229,824 

1,400 
1,600 

.0012 
.0015 

.0001 
.0002 

\e  —  5,000,000  pounds  per  square  inch. 

258,552 

1,800 

.0017 

.0002 

287.280 

2,000 

.0019 

.0002 

816,008 

2,200 

.0022 

.0002 

344,736 

2,400 

.0025 

.0003 

• 

373,464 

2,600 

.0028 

.0003 

First  crack. 

402, 192 

2,800 

.0031 

.0008 

480,920 

3,000 

.0035 

.0004 

459,648 

8,200 

.0038 

.0006 

488, 876 

3.400 

.0044 

.0006 

517, 104 

8,600 

.0047 

.0005 

545,832 

8,800 

.0051 

.0005 

574,560 

4,000 

.0053 

.0002 

611,000 

4,254 

Ultimate  strength. 
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Marks,  14. 

CoinpositioD :  Alpha  cement,  1;  sand,  1;  broken  stone,  3  (I'' 

stone). 
Water  used  in  mortar,  31.35  per  cent  of  cement. 
Age,  34  days. 

Set  in  mold  1  day;  in  water  33  days. 
Weight  per  cubic  foot,  1G0.88  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  5^^ 


nng 


Applied  loads. 

In  ganged  length. 

Bemarks. 

ToUl. 

Per  square 
inch. 

Compres- 
sion. 

Set 

» 

1 

Pounds. 

Pounds. 

Inch. 

Jneh. 

K532 

100 

0. 

0. 

Initial  load. 

29,064 

200 

.0001 

0. 

43,596 

300 

.0002 

.0001 

58.128 

400 

.0003 

.0001 

72, 660 

500 

.0004 

.0001 

87,192 

600 

.0005 

.0001 

B =6.250,000  ponuds  per  sqnaie  inch. 

101, 724 

700 

.0006 

.0001 

116, 256 

800 

.0008 

.0001 

130, 788 

900 

.0009 

.0002 

145, 320 

1,000 

.0010 

.0002 

E— 5,625,000  pounds  per  square  inch. 

174, 384 

1,200 

.0013 

.0002 

203, 448 

1,400 

.0017 

.0003 

(e =8,571,000  pounds  per  square  inch. 

232,512 

1,600 

.0020 

.0004 

* 

261,578 

1.800 

.0024 

.0005 

290,640 

2,000 

.0028 

.0006 

< 

319,  704 

2,200 

.0033 

.0006 

848,768 

2,400 

.0037 

.0007 

377, 832 

2,600 

.0042 

.0009 

First  oraok. 

406, 806 

2,800 

.0048 

.0010 

435, 960 

3,000 

.0055 

.0013 

465,024 

3,200 

.0061 

.0015 

494,088 

8,400 

.0072 

.0019 

523. 152 

3,600 

.0081 

.0023 

652, 216 

3,800 

.0091 

.0027 

581, 280 

4,000 

.0102 

.0032 

610,344 

4,200 

.0116 

.0038 

639,408 

4,400 

.0182 

.0045 

668,472 

4,600 

.0161 

.0058 

697, 536 

4,800 

.0180 

.0076 

714,500 

4,017 

Ultimate  strength. 
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Marks,  15. 

Composition:  Alpha  cement,  1;  sand,  1;  broken  stone,  3  (1^'  ring 

stone). 
Water  used  in  mortar,  31.35  per  cent  of  cement. 
Age^  73  days. 

Set  in  mold  1  day,  in  water  28  days,  in  air  44  days. 
Weight  per  cubic  foot,  158.54  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  aauare 
inch. 

Compres- 
sion. 

Set. 

Pounda, 

Pounda. 

Inch, 

Inch. 

14,472 

100 

0. 

0. 

Initial  load. 

28,944 

300 

.0001 

0. 

43.418 

800 

.0001 

0. 

57,888 

400 

.0002 

0. 

72,360 

600 

.0002 

0. 

86,832 

600 

.0003 

0. 

B— 8,888,000  pounds  per  square  inch. 

101,304 

700 

.0004 

0. 

115, 776 

800 

.0006 

.0001 

130,248 

900 

.0008 

.0001 

144.720 

1,000 

.0009 

.0001 

E= 5, 625,000  pounds  per  square  inoh. 

173,664 

1,200 

.0011 

.0001 

202,608 

1«400 

.0014 

.0002 

E— 4,545,000  pounds  per  square  inch. 

231, 552 

1,600 

.0017 

.0002 

' 

260,496 

1,800 

.0019 

.0008 

289.440 

2,000 

.0023 

.0004 

818,384 

3,200 

.0026 

.0005 

347,328 

2,400 

.0029 

.0006 

876.272 

2,600 

.0082 

.0006 

405, 216 

2,800 

.0035 

.0007 

- 

434, 160 

8,000 

.0038 

.0008 

463  104 

8,200 

.0041 

.0008 

492,048 

8,400 

.0044 

.0009 

620,992 

8,600 

.0048 

.0011 

549,936 

3,800 

.0052 

.0012 

578,880 

4,000 

.0058 

.0014 

607,824 

4,200 

.0068 

.0017 

636.768 

4,400 

.0071 

.0020 

First  orack. 

665,712 

4,600 

.0079 

.0023 

604,656 

4,800 

.0087 

.0028 

738,600 

6,000 

.0097 

.0034 

752.544 

5,200 

.0104 

.0040 

763,000 

5,272 

1 
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Marks,  16. 

GoinL>osition:  Alpha  cement,  1;  sand,  1;  broken  stone,  3  (2^''  ring 

stone,  2;  ^"  ring  stone,  1). 
Water  used  in  mortar,  29.24  per  cent  of  cement. 
Age^  7  days. 

Set  in  moid  1  day,  in  water  6  days. 
Weight  per  cubic  foot,  158.81  pounds. 
Sectional  area,  144.48  square  inches. 
Ganged  length,  5''. 


Applied  loAds. 

In  ganged  length. 

B«marka. 

Totol. 

Per  square 
incn. 

Compres- 
Hlon. 

Set. 

1 
< 
1 

Found*. 

Pound*. 

Inth. 

In€h. 

14,448 

100 

0. 

0. 

Initial  load. 

' 

28,806 

200 

.0001 

0. 

48.844 

800 

.0002 

0. 

57,792 

400 

.0003 

0. 

72,240 

500 

.0004 

0. 

88,888 

600 

.0005 

0. 

E= 5,000,000  poouds  per  square  inch. 

101, 186 

700 

.0006 

0. 

115,584 

800 

.0007 

0. 

180,082 

900 

.0008 

.0001 

144,480 

1,000 

.0010 

.0001 

^K=5,000,000  pounds  per  square  inch. 

178, 376 

1,200 

.0013 

.0001 

202,272 

1,400 

.0017 

.0002 

B  —  3,571,000  pounds  per  square  inch. 

831,168 

1,600 

.0020 

.0002 

£ 

260,064 

1.800 

.0022 

.0003 

288.960 

2,000 

.0026 

.0003 

J 

317,856 

2,200 

.0031 

.0004 

846.752 

2,400 

.0037 

.0006 

First  orack. 

875, 648 

2,600 

.0044 

.0009 

404,544 

2,800 

.0068 

.0015 

Ultimate  strength. 
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Marks,  17. 

Composition:  Alpha  cemeDt,  1^  sand,  1;  broken  stone,  3  (2^''  ring 

stone,  2;  i"  ring  stone,  1). 
Water  used  in  mortar,  29.24  per  cent  of  cement. 
Age,  19  days. 

Set  in  mold  1  day,  in  water  18  days. 
Weight  per  cubic  foot,  156.73  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

1             • 

In  ganged  length. 

Kemarks. 

Total. 

Per  sauare 
inch. 

Compres- 
aion. 

Set. 

Pounds. 

Potmd*. 

Ineh. 

Ineh. 

14.424 

100 

0. 

0. 

Initial  load. 

28,848 

200 

.0001 

0. 

43,272 

300 

.0002 

0. 

57.696 

400 

.0008 

0. 

72.120 

500 

.0005 

.0001 

86,644 

600 

.0006 

.0001 

E — 5,000,000  pounds  per  square  inch. 

100,068 

700 

.0008 

.0001 

115. 802 

1B00 

.0009 

.0001 

129. 816 

900 

.0011 

.0001 

144, 240 

1,000 

.0012 

.0002 

£—4,500,000  pounds  per  square  inch. 

ITS,  088 

1,200 

.0015 

.0002 

201, 036 

1,400 

.0018 

.0002 

E  =  3,125,000  pounds  per  square  inch. 

23U.784 

1,600 

.0U21 

.0002 

► 

259,  632 

1,800 

.0026 

.0003 

288,480 

2.000 

.0030 

.0004 

817.328 

2.200 

.0037 

.0005 

846,176 

2,400 

.0042 

.0006 

875.024 

2,600 

.0047 

.0007 

403, 872 

2,800 

.0053 

.0007 

432,720 

3.000 

.0061 

.0009 

461,568 

8,200 

.0070 

.0010 

490. 416 

3.400 

.0079 

.0010 

519,264 

3,600 

.0066 

.0016 

First  oraok. 

546,100 

8.786 

Ultimate  strength. 
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Marks,  18. 

Composition:  Alpha  cement,  1;  sand,  1;  broken  stone,  3  (2^ 

stone, 2;  i*'  ring  stone,  1). 
Water  used  in  mortar,  29.24  per  cent  of  cement. 
Age,  34  days. 

Set  in  mold  1  day,  in  water  33  days. 
Weight  per  cubic  foot,  158.01  pounds. 
Sectional  area,  145.44  square  inches. 
Gauged  length,  5''. 


// 


rinf 


Applied  loads. 

In  ganged  length. 

■ 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Bemarks. 

Pounds. 

14,544 

29,088 

43,632 

68,176 

72, 720 

87.264 

101,808 

116,352 

130,896 

145, 440 

174, 528 

203, 616 

2.32,704 

261,792 

290,880 

819,968 

849,056 

878,144 

407, 232 

486, 320 

465,408 

494,496 

528,584 

652, 672 

681,760 

610, 848 

632,500 

Pound*. 

100 

200 

800 

400 

5U0 

600 

700 

800 

900 

1.000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

8,200 

3,400 

8,600 

3,800 

4.000 

4,200 

4,349 

Inch. 

0. 

0. 

.0001 
.0001 
.0002 
.0008 
.0004 
.0005 
.0006 
.0007 
.0009 
.0011 
.0012 
.0013 
.0014 
.0014 
.0015 
.0016 
.0016 
.0017 
.0017 
.0017 
.0018 
.0020 
.0023 
.0032 

Ineh. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
0. 
0. 
0. 
0. 
0. 
—.0001 
—.0002 
—.0007 
—.0009 
—.0012 
—.0019 
—.0029 
—  0037 

Initial  load. 

E= 8,338,000  ponnds  per  square  inch. 

• 

^E =7, 500,000  ponnds  per  square  inch. 
I  E= 6,250,000  pounds  per  square  inch. 

First  crack. 

1 

Ultimate  strengtiL 
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Marks,  19. 

Composition:  Alpha  cement,!;  i^^  sand,  1;  broken  stone, 3  {2^'*  ring 

stone,  "^;  ^"  ring  stone,  1). 
Water  used  in  mortar,  29.24  per  cent  of  cement. 
Age,  74  days. 

Set  in  mold  1  day,  in  water  28  days,  in  air  45  days. 
Weight  per  cnbic  foot,  159.36  pounds. 
Sectional  area,  144.84  sqnare  inches. 
Ganged  length,  5''. 


Applied  loads. 

In  ganged  leDgtb. 

Bemarks. 

Total. 

Per  square 
iDch. 

Compres- 
sion. 

Set. 

Pounds. 

Founds. 

Inch, 

Jneh, 

14,484 

100 

0. 

0. 

Initial  load. 

28.968 

200 

.0001 

0. 

43,452 

300 

.0001 

0. 

57,036 

400 

.0002 

0. 

72,420 

500 

.0003 

0. 

86,904 

600 

.0004 

0. 

E=: 6,250,000  pounds  per  square  inch. 

101.388 

700 

.0005 

.0001 

115,873 

800 

.0007 

.0001 

130,356 

900 

.0008 

.0001 

144,840 

1,000 

.00<j9 

.0001 

£=5,625,000  pounds  per  square  inch. 

173.  808 

1,200 

.0011 

.0001 

202, 776 

1,400 

.0014 

.0002 

E =4,167,000  pounds  per  square  inch. 

231,744 

1,600 

.0017 

.0003 

200, 712 

1,800 

.  0020 

.0003 

289, 680 

2,000 

.0024 

.0004 

318.  648 

2,200 

.0028 

.0006 

347,  616 

2,400 

.0032 

.0007 

376,  584 

2,600 

.0037 

.0009 

405. 552 

2,800 

.0042 

.0010 

434,520 

3,000 

.0046 

.0013 

463,488 

3,200 

.0054 

.0015 

492, 456 

3,400 

.0062 

.0019 

521, 424 

3,600 

.0070 

.0022 

550.  392 

3,800 

.0079 

.0025 

579, 360 

4.  GOO 

.0091 

.0032 

First  crack. 

608.328 

4,200 

.0107 

.0040 

637,  296 

4,400 

.0132 

.0054 

658,200 

4,544 

Ultimate  strength. 
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Marks,  20. 

Composition:  Alpha  cement,  1;  sand,  1;  broken  stone,  3  (2^''  ring 

stone,  1;  1''  ring  stone,  1;  ^*^  ring  stone,  1). 
Water  used  in  mortar,  31.50  per  cent  of  cement. 
Age,  7  days. 

Set  in  mold  1  day,  in  water  6  days. 
Weight  per  cubic  foot,  158.18  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  Bqnare 
iocu. 

Compreii- 
slon. 

Set. 

Pounds. 

14. 436 

28,872 

43,308 

57. 7U 

72.180 

86,616 

101,052 

115.488 

129,924 

144, 360 

173, 232 

202,104 

230.976 

259,848 

288,720 

317,592 

346,464 

875,386 

389,000 

404,208 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

Ineh. 

0. 

.0001 
.0002 
.0004 
.0006 
.0007 
.0009 
.0011 
.0013 
.0016 
.0022 
.0028 
.0036 
.0044 
.0057 
.0078 
.0096 
.0122 

Ineh, 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0002 
.0002 
.0003 
.OOtt'S 
.0008 
.0011 
.0015 
.0021 
.0080 
.0048 
.0061 

Initial  load. 

E— 4,167,000  pounds  per  square  Inch. 

^E =3,461,000  ponnds  per  square  inch. 
E  —  2,174,000  ponnds  per  square  inoh. 

First  craok. 
Ultimate  strength. 

2,800 
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Marks,  21. 

Composition :  Alpha  cement,  1 ;  sand,  1 ;  broken  stone,  3  (2^''  ring 

stoue,  1;  1'^  ring  stone,  1;  ^''  ring  stone,  1). 
Water  used  in  mortar,  31.60  per  cent  of  cement. 
Age,  19  days. 

Set  in  mold  1  day,  in  water  18  days. 
Weight  per  cubic  foot,  159.76  pounds. 
Sectional  area,  144.84  square  inches. 
Gauged  length,  5*\ 


Applied  loads. 

In  gaoged  lengtli. 

Remarks. 

Total. 

Per  square 
inoQ. 

Compres- 

SiOD. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,484 

100 

0. 

U. 

Initial  load. 

28,968 

200 

.0001 

0. 

43,452 

800 

.0001 

0. 

57, 936 

400 

.0002 

0. 

72, 420 

500 

.0003 

0. 

86,904/ 

600 

.0004 

0. 

£=6,250,000  pounds  per  square  Incli. 

101,388' 

700 

.0006 

0. 

115,872 

800 

.0007 

0. 

130,356 

900 

.0008 

0. 

144,840 

1,000 

.0010 

0. 

^E=4,500.000  pounds  per  square  iDch. 

173, 8U8 

1,200 

.0013 

.0001 

202. 776 

1,400 

.0015 

.0001 

(e=4,167,000  pounds  per  square  inch. 

231, 744 

1.600 

.0018 

.0002 

f 

26 ),  712 

1,800 

.0021 

.0003 

289.  G80 

2,000 

.0025 

.0003 

J]8,648 

2,200 

.0030 

.0005 

^ 

347. 618 

2,400 

.0034 

.0005 

376,584 

2.600 

.0038 

.0007 

405,652 

2,800 

.0042 

.0008 

434,520 

3,000 

.0051 

.0011 

463,488 

3,200 

.0058 

.0013 

492, 456 

3,400 

.0068 

.0018 

First  crack. 

521,424 

3,000 

.0080 

.0023 

550.392 

8,800 

.0091 

.0030 

579.360 

4,000 

.0112 

.0047 

602,000 

4,156 

Ultimate  strength. 
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Marks,  22. 

Composition:  Alpha  cement,  1;  sand,  1;  broken  stone,  3  {2^'^  riug 

stone,  1;  1"  ring  stone,  1;  J"  ring  stone,  1). 
Water  nsi  d  in  mortar,  31.50  per  cent  of  cement. 
Age,  34  days. 

Set  in  mold  1  day,  in  water  33  days. 
Weight  per  cnbic  foot,  159.38  pounds. 
Sectional  area,  145.32  sqaare  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Renuirka. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

Poundt. 

Inch. 

Inch. 

14,532 

100 

0. 

0. 

Initial  load. 

29.004 

200 

0. 

0. 

43,598 

300 

.0001 

0. 

58,128 

41)0 

.0002 

0. 

72,600 

500 

.0002 

0. 

87, 192 

600 

.0003 

0. 

E= 8,333,000  pounds  i>er  square  inch. 

101,  724 

700 

.0004 

0. 

116,256 

800 

.0005 

0. 

130,788 

900 

.0006 

0. 

145.320 

1,000 

.0008 

0. 

^B=5,625,000  pounds  per  square  inch. 

174,  384 

1,200 

.0010 

0. 

203,448 

1,400 

.0013 

.0001 

B  —  5,555,000  pounds  per  square  inch. 

232,512 

1.600 

.0014 

.0001 

► 

261. 576 

1,800 

.0016 

.0001 

« 

290,640 

2,000 

.0018 

.0001 

319. 704 

2,200 

.0021 

.0001 

348,768 

2,400 

.0023 

,0002 

377,832 

2.600 

.0026 

.0002 

406,806 

2,800 

.0U29 

.0003 

435.960 

8,000 

.0033 

.0004 

465, 024 

3, 200 

.0036 

.0006 

494,088 

3,400 

.0041 

.0006 

523, 152 

3,600 

.0040 

.0008 

552. 210 

3,800 

.0052 

.0009 

First  crack. 

581, 280 

4,000 

.0059 

.0012 

610, 344 

4.200 

.0065 

.0014 

639. 4U8 

4,400 

.0076 

.0018 

668, 472 

4,600 

.0083 

.0020 

697,536 

4,800 

.0062 

.0007 

Ultimate  strength. 
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Marks,  23. 

Composition:  Alpba  cement,  1;  i^'  sand,  1;  broken  stone  3  (2^^'  ring 

stone,  1;  1''  riog  stone,  1;  ^'^  ring  stone,  1). 
Water  used  in  mortar,  31.50  per  cent  of  cement. 
Age,  73  days. 

Set  in  mold  1  day,  in  water  28  days,  in  air  44  days. 
Weight  per  cubic  foot,  161.91  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

Id  gauged  leDgth. 

• 

Bemarks. 

Total. 

Per  square 
incii. 

Compres- 
sion. 

Sot. 

Pound*. 

Pounda. 

Inch. 

Inch. 

14. 436 

100 

0. 

0. 

Initial  load. 

28,872 

200 

.0001 

0. 

43,308 

300 

.0001 

0. 

57,744 

400 

.0002 

0. 

72, 180 

500 

.0002 

0. 

86,  616 

600 

.0003 

0. 

E  =  8,333,000  pouufU  per  square  inch. 

101,  052 

700 

.0003 

0. 

115, 488 

8<;o 

.0004 

0. 

129.  924 

900 

.0005 

0. 

144, 360 

1,  OOO 

.0006 

0. 

^jE  —  7,500,000  pounds  per  square  inch. 

173,  232 

1,  200 

.0007 

0. 

202, 104 

1.400 

.  0009 

0. 

E  —  6,250,000  pounds  per  square  inch. 

230,  »7G 

1,600 

.0011 

.0001 

* 

259.  848 

1,800 

.0013 

.0001 

288,  720 

2,000 

.0015 

.0001 

317.5l»2 

2,200 

.0017 

.0002 

346.  4(U 

2,400 

.0019 

.0002 

375,  336 

2,600 

.0022 

.0002 

404,  208 

2.800 

.0024 

.0003 

433, U80 

3,000 

.0026 

.  0O03 

461,  952 

3.200 

.0028 

.  0OO3 

490,  824 

3,400 

.0030 

.  0003 

519,696 

3.600 

.0033 

.0004 

548. 568 

3.800 

.0036 

.  0005 

577, 440 

4,000 

.0038 

.0006 

606. 312 

4,200 

.0042 

.0007 

635.184 

4.400 

.0044 

.0008 

664, 056 

4,600 

.0047 

.0009 

692.  928 

4,800 

.0050 

.0010 

721, 800 

6,000 

,0054 

.0011 

750, 672 

5.200 

.0060 

.0013 

Comer  cracked. 

779,  544 

5,400 

.0063 

.0014 

800.000 

5,542 

.0066 

.0015 

Maximum  load  npplied.    Ultimate  strength  of 
cube  not  reached. 
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Marks,  24. 

Oomposition:  <^  Steel"  Portland  cement^  1;  sandi  1;  broken  stoney  3 

(I"  ring  stone). 
Water  ased  in  mortar,  36.75  per  cent. 
Age,  7  days. 

Set  in  mold  1  day,  in  water,  6  days. 
Weight  per  cubic  foot,  151.86  pounds* 
Sectional  area,  143.88  square  inches. 
Gauged  length,  b". 


Applied  loads. 

In  gauged  length. 

Komarka. 

Total. 

Per  sqaare 
incD. 

C<nnpreB- 
aion. 

Set. 

Powidt, 

14,388 

28, 776 

43,164 

67,552 

71,940 

86,328 

100,716 

115.104 

129,492 

143, 880 

158.268 

172,656 

187,044 

202,600 

Povoidi. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1.200 

1,300 

1,408 

IneK 

0. 

.0002 
.0006 
.0011 
.0018 
.0082 
.0044 
.0061 
.0083 
.0104 
.0140 
.0182 
.0240 

Inek. 

0. 

0. 

.0001 
.0004 
.0009 
.0019 
.0027 
.0040 
.0056 
.0072 
.0101 
.0130 
.0192 

* 

Initial  load. 

E = 1,923,000  ponnda  per  square  inch. 

E= 1,406,000  poonda  i>er  aqaare  inch. 

First  crack. 
Ultimate  strength. 

Marks,  25. 

Oomposition:  << Steel"  Portland  cement,  1;  sand,  1;  broken  stone,  3 

(f "  ring  stone). 
Water  used  in  mortar,  36.75  per  cent  of  cement. 
Age,  21  days. 

Set  in  mold  1  day,  in  water  20  days. 
Weight  per  cubic  foot,  154.02  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  b*'. 


Applied  loada. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
Incj). 

Comprea- 
aion. 

Set. 

Poyndi, 

14,448 

28,896 

43,344 

67,792 

72,240 

86,688 

101, 186 

115,684 

130,032 

144.480 

173,876 

202,272 

231,168 

260,064 

286,100 

• 

Pcundt. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

1,980 

Inch. 

0. 

.0001 
.0002 
.0004 
.0006 
.0009 
.0011 
.0014 
.0019 
.0024 
.0041 
.0071 
.0111 
.0160 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0003 
.0005 
.0009 
.0018 
.0040 
.0068 
.0110 

Initial  load. 

E= 3, 126,000  ponnda  per  aqnare  Inch. 

£=8,000,000  ponnda  per  aquare  inoh. 

Firat  crack. 
Ultimate  atrength. 
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Marks,  26. 

Oomposition :  <^  Steel"  Portland  cement,  1;  sand,  1;  broken  stone,  3 

(f "  ring  stone). 
Water  uSdd  in  mortar,  36.75  per  cent  of  cement. 
Age,  31  days. 

Set  in  mold  1  day,  in  water  30  days. 
Weight  per  cubic  foot,  150.13  ponnds. 
Sectional  area,  144.60  square  inches. 
Ganged  length,  5^^ 


▲ppU«d  loads. 

In  ganged  loDgth. 

• 

Remarks. 

Total. 

Peraqnare 
inch. 

Comprea* 
aioD. 

Set. 

Pound*, 

14,460 

28,920 

43,380 

57,840 

72,300 

86^760 

101,220 

115,680 

130,140 

144,600 

173.620 

202,440 

231.360 

248,100 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1.200 

1,400 

1,600 

1,716 

Inch. 

0. 

.0001 
.0003 
.0005 
.0007 
.9009 
.0013 
.0016 
.0021 
.0029 
.0050 
.0086 
.0154 

Inch, 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0003 
.0006 
.0011 
.0023 
.0049 
.0102 

Initial  load. 

B= 3, 125^000  ponnda  per  aqiiare  Inch. 

B=2,600,000  ponnda  per  aqnare  inch. 

First  craok. 
Ultimate  strength. 

Marks,  27. 

Composition:  ^< Steel"  Portland  cement,  1;  sand,  1;  broken  stone,  3 

(f "  ring  stone). 
Water  used  in  raortar,  36.75  per  cent  of  cement. 
Age,  70  days. 

Set  in  mold  1  day,  in  water  69  days. 
Weight  per  cnbic  foot,  155.91  x>ounds. 
Sectional  area,  145.08  square  inches. 
Ganged  length,  5^'. 


Applied  loada. 

In  ganged  length. 

Semarka. 

Total. 

Peraqnare 
inch. 

Comprea- 
aion. 

Set. 

Pound*. 

14,508 

29,016 

43,524 

58,032 

72,640 

87,048 

101,556 

116,064 

130, 572 

145,080 

174,096 

203,112 

232,128 

261, 144 

290,160 

310, 176 

330,000 

357,500 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2.000 

2,200 

Inch, 

0. 

.0001 
.0002 
.0003 
.0005 
.0007 
.0009 
.0012 
.0014 
.0019 
.0030 
.0047 
.0076 
.0113 
.0171 
.0238 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0004 
.0009 
.0021 
.0041 
.0070 
.0117 
.0173 

Initial  load. 

B =8,571,000  ponnda  per  square  Inch. 

1B=8, 000,000  ponnda  per  sqnare  inch. 
E= 1,282,000  ponnda  per  sqnare  innh. 

Firat  craok. 
Ultimate  atrength. 

2,464 
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Marks,  28. 

Composition:  <<  Standard  "Portland  cement,!;  sand,!;  broken  stone, 

3  (f "  ring  stone). 
Water  used  in  mortar,  41.18  per  cent  of  cement. 
Age,  7  days. 

Set  in  mold  1  day,  in  water  6  days. 
Weight  per  cubic  foot,  !51.37  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqaare 
inch. 

Compres- 
sien. 

Set. 

Pounds. 

14. 460 

28,920 

43,380 

57,840 

72,  300 

86, 760 

101,220 

115.  680 

142, 100 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
800 
983 

Inch. 

0. 
.0004 
.0014 
.0032 
.0062 
.0107 
.0156 
.0237 

Inch. 

0. 

.0001 
.  0009 
.0022 
.0047 
.  0082 
.0125 
.0196 

Initial  load. 

E  =  1,000,000  pounds  per  square  inch. 

Firnt  crack. 
Ultimate  strength. 

Marks,  29: 

Composition:  "Standard" Portland  cement,!;  sand,  1;  broken  stone, 

3  (^"  ring  stone). 
Water  used  in  mortar,  41.18  per  cent  of  cement* 
Age,  22  days. 

Set  in  mold  !  day,  in  water  21  days. 
Weight  per  cubic  foot,  152.86  pounds. 
Sectional  area,  145.92  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

14, 592 

29,184 

43, 776 

58,  368 

72,960 

87, 552 

102, 144 

116.736 

131. 328 

145, 920 

160,512 

105,700 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

000 

1.000 

1,100 

1,841 

Inch, 

0. 
.0002 
.0007 
.0013 
.0023 
.0039 
.0062 
.0091 
.0138 
.0188 
.0247 

Inch. 

0. 

0. 

.0002 
.0006 
.0013 
.0024 
.0042 
.0065 
.0103 
.0146 
.0199 

Initial  load. 

E— 1,667,000  pounds  per  square  inch. 
First  crack. 
Ultimate  strength. 
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Marks,  30. 

Composition:  ^' Standard" Portland  cement,  1;  sand,  1;  broken  stone, 

3  (%"  rinf:  stone). 
Water  used  in  mortar,  41.18  per  cent  of  cement. 
Age,  30  days. 

Set  in  mold  1  day,  in  water  29  days. 
Weight  per  cubic  foot  156.13  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5^\ 


Applied  loadB. 

In  ganged  length. 

Rcmarka. 

TotaL 

Per  Bqaare 
inob. 

Compres- 
eion. 

Set. 

Pounds. 

14,460 

28.920 

43,380 

57,840 

72,300 

86,760 

101,220 

115,680 

130, 140 

144,600 

173, 520 

202,440 

215,200 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1.400 

1,488 

IndL 

0. 

.0001 
.0002 
.0004 
.0007 
.0000 
.0018 
.0018 
.0024 
.0036 
.0098 
.0237 

Inch. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0003 
.0006 
.0009 
.0016 
.0063 
.0177 

Initial  load. 

E  =  3,571,000  pounds  per  square  inch. 

E  =  2,250,000  poands  per  square  inch. 
Ultimate  strength. 

Mnrks,  31. 

Composition :  '< Standard"  Portland  cement,  1 ;  sand,  1 ;  broken  stone, 

li  (f "  ring  stone). 
Wiiter  used  in  mortar,  41.18  per  cent  of  cement. 
A^e^  70  days. 

Set  m  mold  1  day,  in  water  69  days. 
Weight  per  cubic  foot,  155.98  pounds. 
Sec^tional  area,  145.44  square  inches. 
Gauged  length,  6". 


Applied  loads. 

Tn  ganged  length. 

Total. 

Per  so  nare 
incn. 

Comprea- 
sion. 

Set. 

Remarks. 

Pounds. 

14,544 

29,088 

43,632 

58, 176 

72,720 

87,264 

1U1,808 

116.352 

130,886 

145,440 

174,528 

203, 616 

232, 704 

261, 792 

300, 100 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,063 

Ineh. 

0. 

.0003 
.0008 
.0012 
.0016 
.0021 
.0026 
.0032 
.0089 
.0046 
.0072 
0106 
.0153 
.0232 

Inch. 

0. 

.0001 
.0003 
.0006 
.0007 
.0010 
.0013 
.0016 
.0020 
.0025 
.0041 
.0064 
.0103 
.0167 

1 
Initial  load. 

£  =  2,273,000  poands  per  square  inch. 

B=2, 143,000  poands  per  sqnare  inch. 

Comer  cracked. 
I'ltiinnte  atrrngth. 
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Marks,  32. 

Composition:  ^^Star"  Portland  ceinont,  1;  sand,  1;  broken  stone,  3 

(f "  ring  stone). 
Water  used  in  mortar,  31.31  per  cent. 
Age,  7  days. 

Set  in  mold  1  day,  in  water  6  days. 
Weight  per  cubic  foot,  153.85  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set 

1 

1 

Pounds. 

Pounds. 

Inch. 

1 
Inch. 

14.472 

100 

0. 

0. 

Initial  load. 

28,944 

200 

.0001 

0. 

43,416 

800 

.0002 

0. 

57,888 

400 

.0003 

0. 

72,360 

500 

.0004 

.0001 

86,832 

600 

.0006 

.0001 

£=5,000,000  pounds  per  square  inch. 

101,304 

700 

.0008 

.0001 

115,776 

800 

.0011 

.0002 

130,248 

900 

.0013 

.0003 

144, 720 

1,000 

.0017 

.0005 

]E=3,750,(X)0  pounds  per  square  inch. 

159,192 

1,100 

.0022 

.0006 

173, 664 

1,200 

.0024 

.0007 

188, 136 

1,300 

.0029 

.0008 

202,608 

1,400 

.0032 

.0010    i 

> 

217, 080 

1,600 

.0037 

.0011 

E— 1,163,000  pounds  per  square  inch. 

231,552 

1.600 

.0043 

.0013 

260,496 

1,800 

.0065 

.0024 

• 

289.440 

2,000 

.0099 

.0044 

818,384 

2,200 

.0192 

.0116 

First  crack. 

830,000 

2,342 

Ultimate  strength. 

i 

Marks,  33. 

Oomx>osition :  *<Star''  Portland  cement,  1;  sand,  1;  broken  stone,  3 

(I''  ring  stone). 
Water  u^  in  mortar,  31.31  per  cent  of  cement. 
Age^  22  days. 

Set  m  mould  1  day,  in  water  21  days. 
Weight  per  cubic  foot,  151.01  pounds. 
Sectional  area,  144.96  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,496 

28,992 

43,488 

57,984 

72,480 

86,976 

101, 472 

115,968 

130,464 

144,960 

173, 952 

202,944 

231, 936 

260.928 

289. 920 

818, 912 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

Inch. 
0. 

.0001 
.0002 
.0003 
.0005 
.0007 
.0009 
.0011 
.0013 
.0017 
.0026 
.0037 
.0050 
.0072 
.0116 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0004 
.0008 
.0012 
.0019 
.0030 
.0059 

Initial  load. 

E= 3,571,000  pounds  per  square  inch. 

lE=3,461,000  pounds  per  square  inch. 
E— 1,136,000  pounds  per  square  inch. 

Ultimate  strength. 
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Marks,  34« 

Composition:  ^^Star''  Portland  cement,  1;  sand,  1;  broken  stone,  3 

(f''  ring  stone). 
Water  used  in  morjbar,  31.31  per  cent  of  cement. 
Age,  31  days. 

Set  in  mold  1  day,  in  water  30  days. 
Weight  per  cnbio  foot,  156.59  x>onnds. 
SectionaJ  area,  144.24  sqnare  inches. 
Ganged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

PerBonftre 
inon. 

Oompreo- 
■ion. 

Set. 

Foundi. 

14,424 

28,848 

43,272 

57,696 

72,120 

86,544 

100.968 

115,392 

129,816 

144,240 

178,088 

201,936 

230,784 

259,632 

288,480 

817,828 

846,176 

875,024 

403,872 

432,720 

461,568 

490,416 

491,000 

Foundi, 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

8,200 

8,400 

8,404 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0006 
.0008 
.0010 
.0011 
.0018 
.0016 
.0020 
.0024 
.0028 
.0033 
.0038 
.0042 
.0049 
.0061 
.0077 
.0114 

Inch. 
0. 

a 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0011 
.0018 
.0037 

InlUal  load. 

E= 500,000  ponoda  per  square  inch. 

E= 4, 500, 000  pounds  per  sqaare  inch. 
B=3,833,000  pounds  per  square  inch. 

First  crack, 
intimate  strength. 
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Marks,  35. 

Composition:  ^^Star"  Portland  cement,  1;  sand,  1; broken  stone,  3  (f 

ring  stone). 
Water  nsed  in  mortar,  31.31  per  cent  of  cement. 
Age,  69  days. 

Set  in  mold,  1  day :  in  water,  68  days. 
Weight  per  cnbic  toot,  160.33  pounds. 
Sectional  area,  144.96  square  iuches. 
Ganged  length,  b". 


Applied  loads. 

In  gangecl  length. 

Remarks. 

Total. 

Per  aanare 
incb. 

Comprea- 
sion. 

Set. 

Pcwnd9. 

Pounds. 

Inch. 

Inch. 

14,496 

100 

0. 

0. 

Initial  load. 

28,092 

200 

.0001 

0. 

43,488 

300 

.0001 

0. 

67,984 

400 

.0002 

0. 

72,480 

500 

.0003 

0. 

86. 976 

600 

.0004 

0. 

B  =  6,250,000  ponnds  per  square  inch. 

101, 472 

700 

.0006 

0. 

115,968 

809 

.0007 

.0001 

130,464 

9J0 

.0008 

.0001 

144,960 

1.000 

.0010 

.0001 

lE  =  5,000,000  ponnds  per  square  inch. 

173, 952 

1.200 

.0012 

.0002 

202,944 

1,400 

.0014 

.0003 

B  =  4,167,000  ponnds  per  square  inch. 

231,936 

1,600 

.0018 

.0003 

260,928 

1,800 

.0022 

.0004 

289, 920 

2,000 

.0026 

.0005 

/ 

318, 912 

2,200 

.0030 

.0006 

347,904 

2,400 

.0034 

.0007 

376,896 

2.600 

.0039 

.0009 

405,888 

2,800 

.0045 

.0010 

434, 880 

3,000 

.0051 

.0013 

463, 872 

3,200 

.0062 

.0018 

492,864 

3,400 

.0068 

.0021 

521,856 

3.600 

.0079 

.0027 

550,848 

8,800 

.0090 

.0032 

579, 840 

4,000 

.0102 

.0037 

608,832 

4,200 

.0118 

.0048 

637, 824 

4,400 

.0188 

.0058 

First  oraok. 

666,816 

4,600 

.0164 

.0073 

672,000 

^     4.636 

Ultimate  strength. 
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Marks,  36. 

Composition:  Alpha  ceiDent,  1;  sand,  1;  %"  pebbles,  & 

Water  used  in  mortar,  35.10  per  cent  of  cement. 

Age.  7  days. 

Set  m  mold  1  day,  in  water  6  days. 

Weight  per  cubic  foot,  146.76  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5" 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  souare 
incn. 

Compres- 
aion. 

Set. 

Pounds. 

14,448 

28,896 

43.344 

57,792 

72,240 

86,688 

101, 136 

115,584 

130,032 

144,480 

173,376 

187,600 

Pounds. 

100 

200 

300 

400 

.•iOO 

600 

700 

800 

900 

1,000 

1,200 

1,298 

Ineh. 

0. 

.0002 
.0004 
.0006 
.0009 
.0012 
.0017 
.0021 
.0029 
.0034 
.0082 

Ineh. 

0. 

0. 

0. 

.0001 
.0001 
.0001 
.0003 
.0005 
.0008 
.0009 
.0040 

Initial  load. 

B  =  2,278,000  ponnds  per  square  inch. 

B  =  1,800,000  ponnde  per  sqnare  inch. 
First  crack. 
Ultimate  strength. 

Marks,  37. 

Oomposition:  Alpha  cement,  1;  fine  sand,  1;  f  pebbles,  3. 

Water  used  in  mortar,  35.10  per  cent  of  cement. 

Age,  21  days. 

Set  in  mold  1  day,  in  water  20  days. 

Weight  per  cubic  foot,  150.51  pounds. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  sqnare 
incn. 

Compree- 
sion. 

Set. 

PowidM. 

Pounds. 

Ineh, 

Ineh. 

14,460 

100 

0. 

0. 

Initial  load. 

28,020 

200 

.0001 

0. 

43,380 

300 

.0002 

0. 

67,840 

400 

.0008 

0. 

72,300 

500 

.0005 

0. 

86,760 

600 

.0007 

0. 

E= 3.571,000  pounds  per  square  inch. 

101,220 

700 

.0009 

.0001 

115,680 

800 

.0011 

.0001 

180,140 

900 

.0013 

.0002 

144.600 

1,000 

.0015 

.0003 

1 B — 8,750,000  pounds  per  squftre  inch. 

173, 520 

1,200 

.0019 

.0003 

202,440 

1,400 

.0022 

.0003 

B— 2,778,000  pounds  per  square  inch 

231,360 

1.600 

.0027 

.0004 

' 

260,280 

1,800 

.0030 

.0004 

289,200 

2,000 

.0033 

.0003 

318,120 

2.200 

.0037 

.0002 

847,040 

2,400 

.0048 

—.0001 

875,960 

2,600 

.0034 

First  craok  and  ultiniAte  strength. 
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Marks,  38. 

Composition :  Alpha  cement,  1 ;  fine  sand,  1 ;  f  pebbles,  S. 

Water  ased  in  mortar,  35.10  per  cent  of  cement. 

Af^e,  34  days. 

Set  in  mold  1  day,  in  water  33  days. 

Weight  per  cnbio  foot,  147.02  pounds. 

SectionaJ  area,  145.68  square  inches. 

Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

PerMUAre 
inoli. 

Compres- 
sion. 

Set. 

Poundt. 

Fowndt. 

Ineh. 

Inch, 

14,668 

100 

0. 

0. 

Initial  load. 

39.136 

200 

.0001 

0. 

48,704 

800 

.0002 

0. 

58,373 

400 

.0008 

0. 

73,840 

500 

.0004 

0. 

87,408 

600 

.0007 

.0001 

E  —  4,167,000  pounds  per  square  inch. 

101,976 

700 

.0009 

.0001 

116,644 

800 

.0011 

:oooi 

181,113 

900 

.0013 

.0002 

146,680 

1,000 

.0015 

.0002 

£  =x  3,461,000  pounds  per  aqnaie  ineh. 

174, 816 

1,200 

.0019 

.0003 

308,952 

1,400 

.0035 

.0004 

388,088 

1,600 

.0081 

.0006 

362,224 

1,800 

.0086 

.0008 

391,860 

3,000 

.0043 

.0010 

820,496 

3,300 

.0050 

.0014 

849,632 

3,400 

.0060 

.0017 

878,768 

3,600 

.0076 

.0023 

407.904 

3,800 

.0101 

.0088 

485,900 

2,902 

intimate  strength. 
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Marks,  39. 

OompoBition:  Alpha  cement,  1;  fine  sand,  I;  |'^  pebbles,  3. 

Water  ased  in  mortar,  35.10  per  cent  of  cement. 

Age,  70  days. 

Set  in  mold  1  day,  in  water  69  days. 

Weight  per  cubic  foot,  148.76  poands. 

Sectional  area,  145.20  sqnare  inches. 

Gauged  length,  5". 
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Applied  loftdi. 

In  gaoged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Oompree> 
aion. 

Set. 

14,520 

29,040 

48,560 

58,080 

72,600 

87,120 

101,640 

116,160 

130,680 

145,200 

174,240 

203,280 

232,320 

261,860 

290,400 

819,440 

848,480 

877,520 

406.560 

435,600 

464,640 

493,680 

522,720 

551,760 

562,000 

Pounds* 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

8,200 

8,400 

8,600 

8,800 

8,870 

Ineh. 

0. 

.0001 
.0002 
.0005 
.0007 
.0009 
.0011 
.0012 
.0014 
.0016 
.0020 
.0023 
.0028 
.0032 
.0036 
.0040 
.0044 
.0049 
.0063 
.0059 
.0063 
.0072 
.0081 
.0092 

Ineh. 

0- 

0. 

0. 

.0001 
.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0003 
.0003 
.0004 
.0005 
.0007 
.0007 
.0008 
.0009 
.0011 
.0012 
.0012 
.0015 
.0017 
.0019 

Initial  load. 

E= 3, 125,000  pounds  per  square  inch. 

B= 8,214,000  pounds  per  square  inoh. 
Ie= 8,883,000  pounds  per  square  inoh. 

Ultimate  strength. 
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Marks,  42. 

Composition:  Alpha  oement,  1;  fine  sand,  1;  broken  stone^  3  (2}'' 

ring  stone,  2;  |''  gravel,  1). 
Wat^  nsed  in  mortar,  21.25  per  cent  of  cement. 
Age^  7  days. 

Set  m  mold  1  day,  in  water  6  days. 
Weight  per  cnbic  foot,  155.d3  pounds. 
Sectional  area,  144.24  sqaare  inches. 
Ganged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

1 

I 

I 

Total. 

Per  square 
inon. 

Compies- 
slon. 

Set 

Bemarks.                                    | 

• 

Pounds. 

14,424 

28,848 

43,272 

57,696 

72,130 

86,544 

100,968 

115,392 

129,816 

144,240 

173,088 

201,986 

230,784 

259,632 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

Inch. 

0. 

.0001 
.0002 
.0004 
.0006 
.0008 
.0010 
.0018 
.0016 
.0020 
.0028 
.0040 
.0066 

Inch, 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.0008 
.0004 
.0005 
.0007 
.0011 
.0025 

Initial  load. 

£=3,571,000  pounds  per  square  inoh. 
K =8,000,000  pounds  per  square  inoh. 
First  oraok  and  ultimate  strength. 
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Marks,  43. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  broken  stone,  3;  (2^^^ 

ring  stone,  2;  |"  gravel,  1). 
Water  ased  in  mortar,  21.25  per  cent  of  cement. 
Age,  23  days. 

Set  in  mold  1  day,  in  water  22  days. 
Weight  per  cnbic  foot,  157.24  pounds. 
Sectional  area,  144.24  sqaare  inches. 
Ganged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  Bonaro 
incn. 

Compres- 
Bion. 

Set. 

Founds. 

Pounds. 

Inch. 

Inch. 

14, 424 

100 

0. 

0. 

Initial  load. 

28,848 

200 

.0001 

0. 

43,272 

300 

.0002 

0. 

57,686 

400 

.0003 

0. 

72, 120 

500 

.0004 

0. 

86,544 

600 

.0005 

.0001 

E= 6,250,000  pounds  per  square  inch. 

100,  968 

700 

.0007 

.0001 

115, 392 

800 

.0008 

.0001 

129,816 

900 

.0010 

.0002 

144, 240 

1,000 

.0011 

.0002 

]E=5,000,000  pounds  per  sqnare  inch. 

173,  088 

1,200 

.0015 

.0003 

201, 936 

1,400 

.0020 

.0005 

,E=3,125,000  pounds  per  square  inch. 

230,  784 

1,600 

.0024 

.0007 

259.  632 

1,800 

.0028 

.0008 

288,480 

2,000 

.0033 

.0008 

317, 328 

2,200 

.0037 

.0009 

346,176 

2,400 

.0043 

.0011 

S75,  024 

2,600 

.0048 

.0013 

403, 872 

2,800 

.0054 

.0015 

432,  720 

8,000 

.0063 

.0019 

461,568 

3,200 

.0075 

.0023 

490, 416 

8,400 

.0087 

.0029 

619, 264 

3,600 

.0105 

.0039 

First  crack. 

548, 112 

3,800 

.0168 

.0082 

• 

549.000 

8,806 

Ultimate  strength. 
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Marks,  44. 

Oomposition :  Alpha  cement,  1 ;  flue  sand,  1 ;  broken  stone,  3  (2 J 

ring  stone,  2;  |"  gravel,  1). 
Water  used  in  mortar,  21.25  per  cent  of  cement. 
Age,  32  days. 

Set  in  mold  1  day,  in  water  31  days. 
Weight  per  cubic  foot,  160.53  x>ounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  6'\ 


ft 


Applied  loads. 

In  gauged  length. 

Bemarki. 

Total. 

Per  rauare 
Inon. 

Compres- 
sion. 

Set. 

Potmcte. 

Potindt. 

Jn«A. 

Intk, 

1 

14, 412 

100 

0. 

0. 

Initial  load. 

28,824 

200 

.0001 

0. 

43,286 

300 

.0001 

0. 

57,648 

400 

.0002 

0. 

72,060 

500 

.0003 

0. 

86,472 

600 

.0004 

0. 

E =6,250,000  pounds  per  square  Inch. 

100,884 

700 

.0004 

0. 

115, 206 

800 

.0006 

0. 

129, 708 

900 

.0007 

0. 

144,120 

1,000 

.0008 

0. 

1 E  =:  5,625,000  poands  per  square  inch. 

172, 944 

1,200 

.0010 

0. 

201, 768 

1,400 

.0012 

0. 

Ie =5,000,000  pounds  per  square  inch. 

230,  592 

1,600 

.0014 

—  .0001 

259,  416 

1,800 

.0015 

—  OCOl 

288.240 

2,000 

.0017 

—  .0001 

317,064 

2,200 

.0018 

—  0001 

345,888 

2,400 

.0020 

0001 

874, 712 

2,600 

.0023 

-..0001 

403,586 

2,800 

.0025 

—  .0001 

432,360 

8,000 

.0028 

0. 

401, 184 

8,200 

.0031 

0. 

490.008 

8,400 

.0034 

+  .0001 

518.833 

8,600 

.0(87 

.0001 

547,656 

3,800 

.0041 

.0001 

576,480 

4,000 

.0045 

.0002 

605,804 

4,200 

.0049 

.0002 

634,128 

4,400 

.0054 

.0003 

662.962 

4,600 

.0061 

.0004 

691,776 

4,800 

.0071 

.0006 

First  oraek. 

720,600 

5,000 

.0074 

.0011 

724,100 

5,024 

Ultimate  strengtb. 

1 
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Marks,  46. 

Oomposition:  Alpha  cement,  1;  fine  sand,  1;  broken  stone,  3  {2^*' 

ring  stone,  2;  |''  gravel,  1). 
Water  used  in  mortar,  21.25  per  cent  of  cement. 
Age,  67  days. 

Set  in  mold  1  day,  in  water  66  days. 
Weight  per  cubic  foot,  158.26  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  6''. 


Applied  loads. 

In  ganged  length. 

Remarka. 

Total. 

Peraqnare 
Inon. 

Compres* 
aion. 

Set. 

Pounds, 

Pounds, 

Inch, 

In«h, 

14,424 

100 

0. 

0. 

Initial  load. 

28,848 

200 

0. 

0. 

43,272 

800 

.0001 

0. 

67,698 

400 

.0001 

0. 

72,120 

600 

.0002 

0. 

88,544 

600 

.0002 

0. 

£=12,600,000  ponnda  per  aqnare  inch. 

100,988 

700 

.0004 

0. 

115.892 

800 

.0005 

0. 

129,816 

900 

.0006 

0. 

144,240 

1.000 

.0007 

0. 

E= 6,429,000  ponnd«  per  square  inch. 

173,088 

1.200 

.0009 

0. 

201, 936 

1.400 

.0011 

0. 

E— 6,666,000  pounds  per  square  inch. 

230,784 

1.600 

.0013 

0. 

250, 632 

1,800 

.0015 

0. 

288,480 

2.000 

.0016 

0. 

317,328 

2,200 

.0018 

0. 

:J46,  176 

2,400 

.0020 

0. 

375,024 

2,600 

.0022 

0. 

403, 872 

2.800 

.0024 

0. 

432,720 

3,000 

.0027 

.0001 

461,568 

8,200 

.0031 

.0002 

Comer  craoked* 

400, 416 

8.400 

.0036 

.0003 

519,264 

8,600 

.0041 

.0006 

548, 112 

8,800 

.0047 

.0007 

576.960 

4,000 

.0066 

.0010 

605,808 

4,200 

.0071 

.0013 

634,656 

4,400 

.0091 

.0021 

663,604 

4,600 

.0187 

.0040 

678,000 

4,700 

Ultimate  atrength. 
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Marks,  46. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  1^'^  pebbles,  3. 

Water  used  in  morUir,  29.74  per  cent  of  cement. 

Age,  7  days. 

Set  in  mold  1  day,  in  water  6  days. 

Weight  per  cubic  foot,  149.63  pounds. 

Sectional  area,  144.96  square  inches. 

Gauged  length,  5". 


Appli<Mt  I  .ids. 


lu  giin^^od  IeT);;th. 


T..»oi        IVr  sfuiare    Coinpreii- 
^"'"*-     ,       inch.       I       Hiou. 


Set. 


Pounds. 

14,496 

28,992 

43,488 

67,984 

72,480 

86, 976 

101, 472 

115,  968 

13U,  464 

144,960 

173,  952 

202,  944 

231,936 

260, 928 

389, 920 

329,000 


Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2.000 

2,276 


Inch, 

0. 

.0001 
.0003 
.0004 
.0006 
.0008 
.0010 
.0012 
.0013 
.0016 
.  0021 
.  0029 
.  0038 
.  0030 
.0066 


Inch, 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.0002 
.0003 
■  .0004 
.  0(>05 
.0008 
.0011 
.0016 
.0022 


Remarks. 


Initial  load. 

B  =  3,571.030  pooDd8  per  square  Inch. 

E  =  3,750,000  ponods  per  square  inch. 
^E  =  1,562,000  pounds  per  square  inch. 

rititnate  strength. 


Marks,  47. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  stone,  3  (1^''  pebbles). 

Water  used  in  mortar,  29.74  per  cent  of  cement. 

Age,  22  days. 

Set  in  mold  1  day,  in  water  21  days. 

Weis:ht  per  cubic  foot,  151.75  pounds. 

Sectional  area,  145.32  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Coiupres- 
sion. 

Set. 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.OO")! 
.0002 
.0003 
.0003 
.0004 
.0006 
.0007 
.0010 
.0013 
.0017 

Pounds. 

14,  532 

29,064 

43, 590 

58,128 

72.660 

87, 1U2 

101,724 

116.256 

130, 788 

145, 320 

174,  384 

203.  448 

232. 512 

261, 576 

290,640 

319.  704 

348,768 

377,  832 

406. 896 

435,960 

46:^,  000 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1.800 

2,000 

2,200 

2.400 

2,600 

2,800 

3,000 

3,186 

Ineh. 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0007 
.0009 
.0010 
.0012 
.0016 
.0020 
.0023 
.0027 
.0032 
.0038 
.0044 
.0051 
.0061 
.0076 

Initial  load. 

E= 5, 000, 000  pounds  per  square  inch. 

'   E = 4,091 ,000  pounds  per  square  inch. 
^  E= 2, 941,000  pounds  per  square  inch. 

Ultimate  strength. 
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Marks,  48. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  stone,  3  (IJ"  pebbles), 

"Water  used  in  mortar,  29.74  per  cent  of  cement. 

Age,  29  days. 

Set  in  mold  1  day,  in  water  28  days. 

TVeight  per  cubic  foot,  161.51  pounds. 

Sectional  area,  145.44  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inon. 

Compres- 
sion. 

Sot. 

Poundi. 
14,544 

29,088 
43,632 
58,178 
72. 720 
87,264 
101,808 
116,352 
130,  896 
145, 440 
174,  528 
203, 616 
232, 704 
261, 792 
290,880 
319, 968 
849, 056 
378,144 
407, 232 
436.  320 
465,408 
494,496 
52'^,  .')84 
552, 072 
555  ''OO 

Pound*. 

100 

200 

300 

400  • 

500 

600 

700 

800 

000 

1,000 

1, 200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,000 

2,800 

3,000 

3.200 

3,400 

3,  ()00 

3,800 

3.817 

Inch. 

0. 
.0001 
.0002 
.0003 
.0006 
.0007 
.0009 
.0011 
.  0012 
.0014 
.0017 
.  0022 
.  0025 
.OOJl 

.  oo:i6 

.  0042 
.01)47 
.  OO.M 
.  OO.'iS 
.  O0(il 
.0068 
.0076 
.0084 
.0083 

Inch. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0003 
.0004 
.0005 
.0006 
.0008 
.0009 
.0011 
.0011 
.0012 
.  0013 
.0015 
.0018 
.0022 
.0024 

Initial  loud. 

£=4,167,000  pounds  per  square  inch. 

^E— 3,750.000  pounds  per  square  inch. 
Ie =3,125,000  pounds  per  square  inch. 

Comer  cracked. 

Cracks  in  vioinity  of  the  micrometer. 
Ultimate  strength. 

n.  Doc.  143- 
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Marks,  49. 

Gomposition:  Alpha  cement,  1;  fine  sand,  1;  Ij 

Water  used  in  mortar,  29.74  per  cent  of  cement. 

Age,  61  days. 

Set  in  mold  1  day,  in  water  60  days. 

Weight  per  cubic  foot,  150.89  pounds. 

Sectional  area,  145.20  square  inches. 

Gauged  length,  5'^ 


n 


pebbles,  3. 


Applied  loadB. 

In  gauged  length. 

Remarka. 

t 

1 

Total. 

Per  square 
incii. 

CoRipres- 
siun. 

Set. 

1 

Founds. 

FwLfidn, 

Inch, 

Inch. 

14,520 

lOO 

0. 

0. 

Initial  load. 

1 

29,040 

200 

.0001 

0. 

1 

43, 560 

300 

.0003 

0. 

5«,  080 

400 

.0005 

0. 

72, 600 

500 

.0007 

.0001 

87, 120 

600 

.0010 

.0001 

E— 2,778,000  pounds  per  sqnare  inch. 

101,640 

700 

.0012 

.0003 

116,160 

800 

.0015 

.0003 

130, 680 

900 

.0017 

.0004 

145,200 

1,000 

.0020 

.0005 

l£=r  3,000,000  pounds  i>er  square  inch. 

174, 240 

1,200 

.0027 

.0007 

203, 280 

1,400 

.0034 

.0008 

E  — 1,724,000  pounds  per  square  inch. 

232, 320 

1,600 

.0040 

.0010 

f                                            •                       ->               • 

261, 360 

1,800 

.  00-J6 

.0010 

200, 400 

2,000 

.0054 

.0010 

319, 440 

2,200 

.0060 

.0010 

348,  480 

2,400 

.0070 

.0012 

877,  520 

2,600 

.0084 

.0018 

406, 560 

2,800 

.0099 

.0i)22 

435, 600 

3,0U0 

.0118 

.0031 

Comer  cracked. 

464,640 

8,200 

.0141 

.0041 

493, 680 

3,400 

.0170 

.0054 

522, 720 

8,600 

.0205 

.0070 

551.  760 

3.800 

.0250 

.0095 

583, 500 

4,018 

Ultimate  strength. 

1 
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Marks,  50. 

Oomx>ositioii:  Alpha  cement,  1;  fine  saud,  1 ;  pebbles,  3  (1^^^  pebbles, 

2;  f' pebbles,  1). 
^Water  used  in  mortar,  32.31  per  cent  of  cement. 
Age,  8  days. 

Set  in  mold  1  day,  in  water  7  days. 
Weight  per  cubic  foot,  148.26  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  5". 


1" 

Applied  loads. 

In  ganged  length. 

Kemarks. 

1 

Total. 

Per  sanare 
incn. 

Compres- 
Bion. 

Set. 

PoUnd9. 

Ptmndt. 

Inch, 

Inch. 

14,  532 

100 

0. 

0. 

Initial  load. 

*J9,064 

200 

.0001 

0. 

43.506 

300 

.0003 

0. 

58,128 

400 

.0005 

.0001 

72. 6«0 

500 

.0008 

.0001 

87,102 

600 

.0010 

.0002 

E— 8,125,000  pounds  per  square  inch. 

101,724 

700 

.0012 

.0002 

116,  256 

800 

.0015 

.0003 

130, 788 

POO 

.0018 

.0004 

145,  320 

1,000 

.0021 

.0005 

E =2,812,000  pounds  per  square  inoh. 

174,  384 

1,200 

.0029 

.0006 

203,448 

1.400 

.0035 

.0067 

232,512 

1.600 

.0043 

.0010 

2G1,  570 

1.800 

.0077 

.0026 

First  crack. 

28»,  800 

1.994 

Ultimate  strength. 

Marks,  51. 

Composition:  Alpha  cement,  1;  fine  sand,  1^  stone,  3(1^'' pebbles,  2; 

I"  pebbles,  1). 
Water  used  in  mortar,  32.31  per  cent  of  cement 
Age,  23  days. 

Set  in  mold  1  day,  in  water  22  days. 
Weight  per  cubic  foot,  151.38  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Poundt. 

Ponndt, 

Inch, 

Inch. 

14,424 

100 

0. 

0. 

Initial  load. 

28,848 

300 

.0001 

0. 

43,272 

800 

.0002 

0. 

57,606 

460 

.0003 

0. 

72,120 

600 

.0005 

0. 

86,544 

600 

.0007 

.0001 

E— 4,167,000  pounds  per  square  inch. 

100,068 

700 

.0009 

.0001 

115,302 

800 

.0011 

.0001 

120,816 

900 

.0013 

.0001 

144,240 

1.000 

.0014 

.0001 

1S= 8,461,000  pounds  per  square  inch. 

173,088 

1,200 

.0016 

.0001 

201,036 

1,400 

.0018 

.0001 

E — 8,846,000  pounds  per  square  inch. 

230,780 

1,600 

.0022 

.0001 

250,682 

1,800 

.0024 

.0001 

288,480 

2,000 

.0027 

.0001 

i 

317,328 

2,200 

.0031 

0. 

346,176 

2,400 

.0034 

0. 

375,024 

2,600 

.0041 

.0003 

403,872 

2,800 

.0056 

0. 

480,000 
482.720 

Vint  crack. 

8,000 

.0097 

436,100 

8.023 

intimate  strength. 
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Marks,  52. 

Composition:  Alpha  cement,  1;  fine  sand,  1^  stone,  3  (1^''  pebbl 

2;  I"  pebbles,  1). 
Water  ased  in  mortar,  32.31  per  cent  of  cement. 
Age^  32  days. 

Set  in  mold  1  day,  in  water  31  days. 
Weight  per  cabic  foot,  160.76  pounds. 
Sectional  area,  144.84  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Bomarks. 

1 

Total. 

Per  square 
iDch. 

Comprea* 
sion. 

Set. 

Poundg. 

Poundi. 

Inch. 

Ineh. 

14,484 

lOO 

0. 

0. 

Tnitial  load. 

28,  968 

200 

.0001 

0. 

43,  452 

300 

.0003 

0. 

67. 936 

400 

.0004 

0. 

72,420 

500 

.0005 

0. 

86,904 

600 

.0007 

.0001 

E=:  4,167,000  pounds  per  square  inch. 

101,  388 

700 

.0009 

.0001 

115, 872 

800 

.0010 

.0001 

130, 356 

900 

.0011 

.0001 

144, 840 

1,000 

.0013 

.0002 

^E  =  4,091,000  pounds  per  square  inch. 

113,  808 

1,200 

.0016 

.0002 

202, 776 

1,400 

.  0020 

.0003 

E— 3,333, COO  pounds  per  square  inch. 

231,744 

1,600 

.  0023 

.0005 

260,712 

1,800 

.0027 

.0005 

289, 680 

2,000 

.0031 

.0005 

318,648 

2,200 

.0036 

.0005 

347. 616 

2.400 

.0038 

.0006 

876, 584 

2,600 

.0042 

.0006 

405,552 

2,800 

.0046 

.0007 

434, 520 

8,000 

.  0052 

.0009 

463. 488 

3,200 

.0058 

.0009 

492, 456 

3.400 

.0066 

.0010 

First  craok. 

521, 424 

3,600 

.0079 

.0012 

&50, 392 

3.800 

.0110 

.0021 

TJltimato  strength. 
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Marks,  53, 

Composition:  Alpha ceinent^l;  fine  sandal;  pebbles, 3  (1^^' pebbles, 

2;  f  pebbles,  1). 
Water  used  in  mortar,  32.31  per  cent  of  cement. 
Age,  61  days. 

Set  in  mold  1  day,  in  water  60  days. 
Weiglit  per  cubic  foot,  160.87  i)oauds. 
Sectional  area,  144.90  square  inches. 
Gauged  length,  5". 


1         Applied  loads. 

In  ganged  length. 

Remarks. 

1 

Total. 

Per  so  nare 
incn. 

Compres- 
aion. 

Set. 

J*oun  d9. 

Pounds. 

Jneh, 

Inch. 

14,  496 

100 

0. 

0. 

Initial  load. 

28,992 

200 

.0001 

0. 

43.488 

800 

.0002 

0. 

57,  084 

400 

.0004 

.0001 

72.  480 

500 

.0005 

.0001 

86,D7« 

600 

.0006 

.0001 

E =5,000,000  pounds  per  square  inch. 

101.472 

700 

.0008 

.0001 

115,9r>8 

800 

.0010 

.0002 

130, 464 

000 

.0012 

.0003 

144.060 

1,000 

.0013 

.0003 

^jE =4,500,000  pounds  per  square  inch. 

17a,  952 

1,200 

.0018 

.0005 

202, 944 

1,400 

.0023 

.0006 

E= 2,631,000  pounds  per  square  inch. 

231.936 

1,600 

.0029 

.0008 

260,928 

1,800 

.0033 

.0009 

289, 920 

2,000 

.0040 

.0011 

318,912 

2,200 

.0048 

.0013 

347.904 

2,400 

.0052 

.0015 

376, 89e 

2,600 

.0050 

.0017 

405, 888 

2,800 

.0065 

.0019 

434,880 

3,000 

.0074 

.0021 

463,872 

8,200 

.0071 

.0020 

492,864 

8,400 

.0061 

.0015 

First  crack. 

505,900 

8,490 

Ultimate  strength. 

1 

Marks,  54. 

Composition :  Alpha  cement,  1 ;  fine  sand,  1 ;  stone,  3  (1^''  pebbles,  1 ; 

I"  pebbles.  1;  J"  gravel,  1). 
Water  used  m  mortar,  33.67  per  cent  of  cement. 
Age,  7  days. 

Set  in  mold  1  day,  in  water  6  days. 
Weight  per  cubic  foot,  145.27  pounds. 
Sectional  area,  144  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

PoMMfl. 

Povnds. 

Inch, 

IfUh. 

14,400 

100 

0. 

0. 

Initial  load. 

28,800 

200 

.0002 

0. 

43,300 

300 

•  .0006 

0. 

n,floo 

400 

.0010 

.0002 

72,000 

500 

.0013 

.0003 

86,400 

600 

.0018 

.0006 

B  =  1,923,000  pounds  per  square  inch. 

100,800 

700 

.0023 

.0008 

115,200 

800 

.0029 

.0011 

129,600 

900 

.0036 

.0014 

144,000 

1,000 

.0044 

.0010 

S= 1,800, 000  pounds  per  square  inch. 

172,800 

1,200 

.0079 

.0041 

201,000 

1,400 

.0140 

.0086 

214,100 

1,486 

First  crack  and  ultimate  strength. 

M 
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Marks,  55. 

Goinposition:  Alpba cement,  1;  flBe  sandal;  stone,  3  (1^'' pebble 

f"  pebbles,  1;  J  incb  gravel,  1). 
Water  used  in  mortar,  ^.67  per  cent  of  cement. 
Age,  22  days. 

Set  in  mold  1  day,  in  water  21  days. 
Weight  per  cubic  foot,  149.74  pounds. 
Sectional  area,  143.52  square  inches. 
Gauged  length,  6". 


Applied  ItMidn. 

In  gauged  length. 

Remarks. 

Total. 

Per  sa  aore 
inch. 

Compres* 
flion. 

Set. 

Found*. 

Poun(t». 

Inch, 

Inch. 

14,  B52 

100 

0. 

0. 

Initial  load. 

28, 704 

200 

.0001 

0. 

43,050 

300 

.  0. 02 

0. 

67,408 

400 

.0003 

0. 

71,760 

500 

.0005 

.0001 

86,112 

600 

.0007 

.0001 

£=4,167,000  pounds  per  aqnare  inch. 

100,464 

700 

.0008 

.0001 

114,816 

800 

.0010 

.0001 

129, 168 

900 

.0012 

.0001 

143,520 

1,000 

.0015 

.0001 

E  —  8,214,000  pounds  per  aquare  inch. 

172,224 

1.200 

.0019 

.0002 

200,028 

1,400 

.0024 

.0003 

E  =  2,174,000  pounds  per  aquare  inch. 

229,  632 

1,600 

.0031 

.0005 

238,336 

1,800 

.0037 

.0006 

287,040 

2,000 

.0044 

.0007 

815, 744 

2,200 

.0052 

.0009 

844,448 

2,400 

.0065 

.0013 

1 

373, 152 

2,600 

.0105 

.0036 

I 

884,000 

2,676 

Ultimate  strongth. 
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Marks,  56. 

Compositiou :  Alpha  cement,  1;  fine  sand,  1;  stone,  3  (1^^'  pebbles,  1; 

f "  pebbles,  1 ;  J"  gravel,  !)• 
TVater  used  in  mortar,  33.67  per  cent  of  cement. 
Age,  32  days. 

Set  in  mold  1  day,  in  water  31  days. 
Weight  per  cubic  foot,  148.26  pounds. 
Sectional  area,  144.72  square  iqches. 
Gauged  length,  6". 


1 

Applied  loftds. 

In  ganged  leDgth. 

Keniarl.s. 

Total. 

Per  ■Quare 
incn. 

Compres* 
Bion. 

Set. 

Poundi, 

14, 472 

28.944 

43, 416 

67.888 

72,360 

86,832 

101,304 

115,776 

130, 248 

144, 720 

173,664 

202,608 

231,552 

260,496 

289,440 

318,384 

347, 328 

876,272 

405,216 

434,160 

Poundt. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2.200 

2,400 

2,600 

2,800 

3,000 

Inch, 

0. 

.0001 
.0004 
.0005 
.0006 
.0008 
.0010 
.0012 
.0013 
.0015 
.0020 
.0025 
.0030 
.0035 
.0041 
.0048 
.0057 
.0073. 
.0093 
.0117 

Inch. 

0. 

0. 

0. 
.0001 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0003 
.0004 
.  0U(j5 
.0006 
.0008 
.000!) 
.0011 
.0017 
.0025 
.0041 

Initiia  load. 

£  =  3,125,000  pouuds  per  square  inch. 

]  E  =  8,461,000  pounds  per  square  inch. 
I B  =  2,500,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 
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Marks,  57. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  stone,  3  (1^^'  pebbles. 

1;  f'  pebbles,  1;  J"  gravel,  1). 
Water  used  in  mortar,  33.67  per  cent  of  cement. 
Age,  65  days. 

Set  in  mold  1  day,  in  water  64  days. 
Weight  per  cnbic  foot,  147.89  pounds. 
Sectional  area,  144.84  square  inches. 
Ganged  length,  5''. 


Applied  loads. 

In  ganged  length. 

1 
Remarks. 

Total. 

Per  Boiiare 
incn. 

Coniprea- 
Bion. 

Sot 

1 

Pounds. 

Pounds. 

Inch. 

Inch, 

1 

14,484 

100 

0. 

0. 

Initial  load. 

28,068 

200 

.0001 

0. 

43, 452 

300 

.0002 

0. 

67,038 

400 

.0004 

0. 

72, 420 

500 

.0006 

0. 

I 

86, 004 

600 

.0008 

0. 

E  =  3,125,000  pounds  per  square  inch. 

101,388 

700 

.0010 

.0001 

115,872 

800 

.0012 

.0001 

130,356 

000 

.0013 

.0001 

1 

144, 840 

1,000 

.0016 

.0002 

1 E  —  3,214,000  pounds  per  square  inch. 

173, 808 

1,200 

.0020 

.0002 

202, 776 

1,400 

.0024 

.0003 

E  —  2,041,000  pounds  per  square  inoh 

231,744 

1,600 

.0030 

.0006 

/ 

260,712 

1,800 

.0034 

.0007 

280.680 

2,000 

.0030 

.0008 

318, 648 

2,200 

.0044 

.0010 

317, 616 

2,400 

.0050 

.0012 

376, 584 

2,600 

.0058 

.0013 

405,  552 

2,800 

.0063 

.0015 

- 

434, 520 

3,000 

.0072 

.0018 

463,488 

8.200 

.0082 

.0021 

402, 456 

3,400 

.0095 

.0027 

i 

521,424 

8.600 

.0111 

.0033 

550,  302 

3,800 

.0130 

Ultimate  strength. 
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Marks,  58. 

Composition:  Alpha  cement,  1^  fine  sand,  1^  broken  stone,  3  (2^^^ 

ring  stone). 
Water  used  in  mortar,  28.78  per  cent  of  cement. 
Age,  7  days. 

Set  in  mold  1  day,  in  water  6  days. 
Weight  per  cubic  foot,  168.37  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  5^'. 


Applied  loads. 

In  saaged  length. 

Kemarks. 

Totol. 

Per  Bqaare 
inch. 

Compree- 
sion. 

Set. 

Poundt. 

14,436 

28.872 

43,308 

67,744 

72,180 

86,616 

101, 052 

115,488 

129,924 

144,360 

173, 232 

202,104 

230, 976 

259,848 

288,720 

317,592 

j    846,464 

Poundi, 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

Inch, 

0. 

.0002 
.0004 
.0006 
.0008 
.0011 
.0013 
.0015 
.0018 
.0021 
.0027 
.0030 
.0053 
.0075 
.0090 
.0124 
.0137 

Inch. 
0. 
0. 

.0001 
.0001 
.0002 
.0003 
.0003 
.0004 
.0006 
.0007 
•       .0010 
.0016 

.0094 
.0037 
.0054 
.0072 
.0070 

Initial  load. 

E= 8,125,000  pounds  per  square  inch. 
B  =  8,214,000  pounds  per  square  inch. 

First  crack. 
XJltimate  strength. 
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Marks,  59. 

Oomposition :  Alpha  cement,  1;  fine  sand,  1;  broken  stone,  3  (2i 

ring  stone). 
Water  used  in  mortar,  28.78  per  cent  of  cement. 
Age,  22  days. 

Set  in  mold  1  day,  in  water  21  days. 
Weigbt  per  cubic  foot,  169.27  pounds. 
Sectional  area,  145.56  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

1 

Remarks. 

Total. 

PerMoare 
inca. 

Compres- 
sion. 

Set. 

- 

Poundt, 

Pounds, 

Inch. 

Inch. 

H,S56 

100 

0. 

0. 

Initial  load. 

29,112 

200 

0. 

0. 

43,868 

300 

.0001 

0. 

1 

M,224 

400 

.0002 

0. 

72.780 

500 

.0003 

0. 

1 

87,336 

600 

.0004 

.0001 

E = 8, 383,000  pounds  per  square  inoli.                      i 

101, 892 

700 

.0006 

.0001 

' 

116,448 

800 

.0007 

.0001 

131.004 

000 

.0008 

.0001 

146.560 

1,000 

.0010 

.0002 

*)  B= 6,625,000  pounds  per  square  Inch. 

174,672 

1.200 

.0012 

.0002 

•                                                                 1 

203. 784 

1,400 

.0014 

.0002 

E = 7. 143,000  pounds  per  square  inch. 

232,806 

1,600 

.0017 

.0002 

* 

262,008 

1,800 

.0018 

.0003 

291,120 

2,000 

.0018 

.0003 

820,232 

2,200 

.0019 

.0002 

840,344 

2,400 

.0020 

.0002 

378,456 

2.600 

.0021 

.0001 

407,568  - 

2,«60- 

-     .6022 

-.0001 

436,680 

8,000 

.0023 

.0001 

1 

465,792 

8,200 

.0025 

0. 

First  oraok.                                                            ! 

494,004 

8,400 

.0028 

0. 

1 

624. 016 

3,600 

.0031 

0. 

1 

563, 128 

8,800 

.0038 

0. 

582,240 

4.000 

.0051 

.0002 

603,000 

4,143 

Ultimate  strength. 
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Marks,  60. 

Oomposition :  Alpha  cement,  1;  fine  saBd,  1;  broken  stone,  3  (2^" 

ring  stone). 
Water  ased  in  mortar,  28.78  per  cent  of  cement. 
Age,  32  days. 

Set  in  mold  1  day,  in  water  31  days. 
Weight  per  cubic  foot,  161.44  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  5^'. 


Applied  loads. 

In  gauged  length. 

Eomarks. 

Total. 

Per  BoiiAre 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

14,448 

28,896 

43.344 

57,702 

72,240 

86.688 

101, 136 

115,584 

130. 032 

144,480 

173, 376 

202,272 

231,168 

260,064 

288,060 

290,000 

817, 856 

346,752 

375,648 

404,544 

433,440 

462,836 

491,232 

520,128 

540,024 

577,020 

506,200 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

000 

1,000 

1,200 

1,400 

1,600 

1.800 

2,000 

Inch. 

0. 
.0001 
.0002 
.0003 
.0004 
.0005 
.0007 
.0008 
.0000 
.0011 
.0014 
.0018 
.0023 
.0026 
.0083 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0001 
.0002 
.0003 
.0004 
.0007 
.0008 

Initial  load. 

£=  5,000,000  pounds  per  square  Inch. 

1E  =  4,500,000  pounds  per  square  inch. 
E= 3,333,000  ponnds  per  sqnaro  inch. 

J 
Comer  cracked. 

Ultimate  strength. 

• 

2,200 
2,400 
2,600 
2,800 
8,000 
3,200 
3,400 
8,600 
3.80(t 
4,000 
4,140 

.0037 
.0043 
.0049 
.0059 
.0073 
.0003 
.0112 
.0135 
.0158 
.0187 

.0010 
.0013 
.0016 
.0019 
.0027 
.0040 
.0052 
.0068 
.0085 
.0106 
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Marks,  61. 

Composition:  Alpha  cement,  1;  flne  sand,  1;  broken  stone,  3  {2^" 

ring  stone). 
Water  used  in  mortar,  28.78  per  cent  of  cement. 
Age,  65  days. 

Set  in  mold  1  day,  in  water  64  days. 
Weight  per  cubic  foot,  161.76  pounds. 
Sectional  area,  144.96  square  inches. 
Gauged  length,  6''. 


Applied  loadg. 

In  ganged  length. 

Kcmarks. 

Total. 

Per  square 
iiicn. 

Comprea- 
Bion. 

Set 

Pound*. 

Poundi. 

Inch. 

Inch, 

14,496 

100 

0. 

0. 

Initial  load. 

28,802 

200 

0. 

0. 

43,488 

300 

0. 

0. 

57,084 

400 

.0001 

0. 

72.480 

500 

.0001 

0. 

86,976 

600 

.0002 

0. 

E  =  12,500,000  poundfl  per  sqnare  inch. 

101,472 

700 

.0002 

0. 

115,968 

800 

.0003 

0. 

130, 464 

900 

.0005 

0. 

144,960 

1,000 

.0006 

0. 

\£  :=  7,500,000  pounds  per  square  Inch. 

173,962 

1,200 

.0009 

0. 

202, 044 

1.400 

.0011 

0. 

B  —  8,846,000  pounds  per  square  inoh. 

23l,9:i6 

l.GOO 

.0014 

0. 

* 

260,028 

1.800 

.0016 

0. 

289,920 

2,000 

.0020 

.0001 

818, 912 

2,200 

.0023 

.0002 

347,904 

2,400 

.0020 

.0003 

376,896 

2,600 

.0036 

.0006 

405, 888 

2,800 

.0042 

.0008 

434,880 

3,000 

.0050 

.0012 

463,872 

3,200 

.0060 

.0016 

492,861 

3,400 

.0J71 

.0021 

521, 856 

3,600 

.0080 

.0031 

550, 848 

3,800 

.0115 

.0048 

First  orack. 

579, 840 

4,000 

.0141 

.0066 

608,832 

4,200 

.0179 

.0092 

637, 824 

4,400 

.0245 

.0142 

655,  700 

4,523 

Ultimate  strengtlu 
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Marks,  62. 

Composition :  Alpha  cement,  1 ;  fine  sand,  1 ;  stone,  3  {2^'^  ring  stone, 

1;  I"  pebbles,  1;  J"  gravel,  1). 
Water  used  in  mortar,  33.68  per  cent  of  cement. 
Age,  7  days. 

Set  in  mold  1  day,  in  water  G  days. 
Weight  per  cubic  foot,  148.63  pounds. 
Sectional  area,  144.84  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
14.484 

28,968 

43, 452 

57, 938 

72,420 

86,904 

101. 388 

115.872 

130, 350 

144.810 

173, 808 

202, 776 

220, 100 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,0.K) 

1,200 

1,400 

1,  5*J0 

Inch. 

0. 

.0001 
.0004 
.  00(16 
.0009 
.0011 
.0014 
.0017 
.0021 
.0027 
.0045 
.0105 

Inch. 

0. 

0. 
.0001 
.0001 
.0002 
.0002 
.0002 
.0002 
.0003 
.0005 
.0014 
.0055 

Initial  load. 

E= 2, 778, 000  pounds  per  square  inch. 

E=2,045,<)00  pounds  por  sqnare  inch. 
Ultimate  strength. 

Marks,  63. 

Composition:  Alpha  cement,!;  fine  sand,  1;  stone,  3  (2J"  ring  stone, 

1;  f  "  pebbles,  1;  J"  gravel,  1). 
Water  used  in  mortar,  33.68  per  cent  of  cement. 
Age,  22  days. 

Set  in  mokl  1  day,  in  water  21  days. 
Weight  per  cubic  foot,  152.48  pounds. 
Sectional  area,  144.96  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sq  nare 
inch. 

Compres- 
sion. 

Set 

Pounds. 

14, 490 

28,992 

43,488 

57.984 

72,480 

86, 976 

101, 472 

115, 968 

130. 464 

144,960 

173, 052 

202, 944 

231,930 

260.928 

289. 920 

318.  912 

847, 904 

376,  896 

405.  888 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2. 0. 0 

2,200 

2,400 

2,600 

2,800 

Inch. 

0. 

.0001 
.0002 
.0004 

.ooa5 

.0006 
.0008 
.0009 
.0011 
.0012 
.0016 
.0019 
.0024 
.0028 
.  0035 
.0043 
.0056 
.0077 
.0113 

Inch. 

0. 

0. 

.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0002 
.0003 
.0003 
.0005 
.0005 
.0006 
.0009 
.0014 
.0024 
.0045 

Initial  load. 

E =5, 000,000  poonds  per  sqnare  inch. 

^B=i,500,000  pounds  per  sqnare  inch. 
E= 2,631,000  pounds  per  sqnare  inch 

■ 

Ultimate  strength. 
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Marks,  64. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  broken  stone,  3   (2i" 

ring  stone,  1;  g"  pebbles,  1;  |"  gravel,  1). 
Water  ased  in  mortar,  33.G8  per  cent  of  cement. 
Age,  32  days. 

Set  in  mold  1  day,  in  water  31  days. 
Weight  per  cubic  loot,  151  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5''. 


Applied  loadn. 


Total. 


Pounda. 
14. 424 
28,848 
43. 272 
57,696 
72, 120 

100,968 
115.nJ)2 
129, 816 
144, 240 
173,088 
201, 936 
230.784 
259, 632 
288,480 
317. 328 
346, 176 
375, 024 
389,  5U0 


Por  sqnare 
inch. 


Poundi. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2, 200 

2,400 

2,600 

2,700 


In  gauged  length. 


Compres- 
sion. 


Inch. 

0. 

.0001 
.0003 
.0004 
.0006 
.0007 
.0009 
.0010 
.0012 
.0013 
.0017 
.  0020 
.0025 
.0028 
.0030 

.oo:j5 

.0044 
.0074 


Set. 


Inch. 

0. 

0. 

.0001 
.0001 
.0001 
.0001 
.0001 
.  0001 
.0001 
.oo:)l 
.0001 
.  1 001 
.  0(02 
.0002 
.0001 

0. 

0. 
-  .0001 


* 


Remarks. 


Initial  load. 

£=4,167,000  pounds  per  square  inch. 

E=3,750,000  pounds  per  square  inch. 
£=2,SM1,000  pounds  per  square  inch. 


Ultimato  strensrth. 


I 


Marks,  65. 

Composition:  Alpha  cement,  1;  fine  sand,  3;  broken  stone,  6  (1''  ring 

stone). 
Water  used  in  mortar,  64.64  per  cent  of  cement. 
Age,  8  days. 
Set  in  air. 

Weight  per  cnbic  foot,  152.27  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incti. 

Compres- 
sion. 

Set. 

Pound*. 

Poundt. 

Inch. 

Inch. 

14.448 

100 

0. 

0. 

Initial  load. 

28,896 

200 

.0014 

.0010 

43,344 

300 

.0041 

.0034 

57,792 

400 

.0077 

.0063 

72. 240 

500 

.0112 

.0094 

86,688 

600 

.0103 

.0137 

E  =  961,000  pounds  per  square  inch. 

101, 136 

700 

.0219 

.0187 

First  oraok. 

115,584 

800 

.0277 

.0237 

121,500 

841 

Ultimate  strength. 
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Marks,  66. 

Composition:  Alpha  cement,  1^  fine  sand,  3;  broken  stone,  6  (1^'  ring 

stone). 
Water  nsed  in  mortar,  64.64  per  cent  of  cement. 
Age,  8  days. 
Set  in  air. 

Weight  per  cubic  foot,  161.64  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5". 


Applied  loadB. 

In  ganged  length. 

Hernnrks. 

Total. 

Per  square 
incn. 

CompreB- 
elon. 

Set. 

Pounds. 

14, 412 

28,824 

43,236 

57, 648 

72,060 

86,472 

100,884 

115,296 

125,900 

Pounds. 
100 
200 
300 
400 
600 
600 
700 
800 
874 

Inch. 

0. 

.0009 
.00^5 
.0066 
.0114 
.0169 
.0224 
.0300 

Inch. 

0. 

.0006 
.0027 
.0055 
.0097 
.0142 
.0193 
.0264 

Initial  load. 

Fint  crack. 
Ultimate  strength. 

Marks,  67. 

Composition :  Alpha  cement,  1;  fine  sand,  3;  broken  stone,  6  (!'' ring 

stone). 
Water  used  in  mortar,  64.64  per  cent  of  cement. 
Age,  17  days. 
Set  in  air. 

Weight  per  cubic  foot,  162.01  pounds. 
Sectional  area,  144.24  square  inches. 
Guaged  length,  5^\ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
foot. 

Comprea- 
sion. 

Set 

Pound*. 

14, 424 

28,848 

43,272 

57,696 

72,120 

86,544 

100,968 

115, 392 

129, 816 

144,240 

158,664 

173,088 

187, 512 

m,  300 

P(/%tnds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1.000 

1,100 

1»200 

1,300 

1,368 

Inch, 

0. 

.0001 
.0003 
.0007 
.0011 
.0020 
.0033 
.0046 
.0068 
.0092 
.OlfiS 
.0157 
.0213 
.0250 

In^, 

0. 

0. 

0. 

.0001 
.0002 
.0008 
.0015 
.0026 
.0043 
.0061 
.0087 
.0114 
.0102 

Initial  load. 

B= 2,083,000  pounds  per  sqoare  inch. 

E=l,452,000  pounds  per  square  inch. 
First  crack. 
Ultimate  strength. 
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Marks,  68. 

Gompositioi^.  Alpha  cement,!;  finesand^S;  broken  stone,  6  (1^^  ring 

Btoue). 
Water  ased  in  mortar,  64.64  per  cent  of  cement. 
Age^  21  days. 
Set  in  air. 

Weight  per  cubic  foot,  161.64  pounds. 
Sectional  area  145.08  square  inches.  • 
Gauged  length,  5^\ 


Applied  loads. 

In  gaaiced  len^^th. 

Bemarka. 

Total. 

Per  sauaro 
incQ. 

Compres- 
Bion. 

Set. 

1 

Pounds. 

Pounds. 

Inch, 

Ineh. 

14,508 

100 

0. 

0. 

Initial  load. 

29,01fi 

200 

.0002 

0. 

43,524 

800 

.0007 

.0002 

56.032 

400 

.0014 

.0007 

72,540 

600 

.0023 

.0012 

87,048 

600 

.0035 

.0010 

B     1,502,000  poonda  per  square  inch. 

101, 55« 

700 

.0046 

.0027 

116, 064 

800 

.0050 

.0036 

130, 572 

900 

.0078 

,0047 

145,  080 

1.000 

.0087 

.0057 

E =1,500,000  poanda  per  aanare  inch. 

150,588 

1,100 

.0105 

.0071 

174, 096 

1,200 

.0128 

.0089 

188,604 

1,300 

.0153 

.0111 

203, 112 

1,400 

.0170 

.0120 

Fircit  oraok. 

210,000 

1, 452 

Ultimate  strength. 

Marks,  69. 

Gomposition:  Alpha  cement,  1 ;  fine  sand,  3;  broken  stone,  6  (1^^  riog 

stone). 
Water  used  in  mortar,  64.64  per  cent  of  cement. 
Age,  20  days. 
Set  in  air. 

Weight  per  cubic  foot,  151.63  pounds. 
Sectional  area,  143.88  square  inches. 
Gauged  length,  5", 


Applied  loads. 

In  gauged  length. 

Cemarka. 

Total. 

Per  snnaro 
iucii. 

Compres- 
sion. 

Set. 

Povndt. 

Poundg. 

Inch. 

Ineh. 

14, 388 

100 

0. 

0. 

Initial  load. 

28,  776 

200 

.0002 

0. 

43, 164 

300 

.  0003 

.0001 

67,  552 

400 

.0006 

.0001 

71, 9-10 

51)0 

.0010 

.0002 

86, 328 

COO 

.  0016 

.0004 

E =2,083,000  potinda  per  aqvare  inch. 

100.716 

700 

.0024 

.0009 

115. 104 

800 

.0033 

.0015 

120,402 

900 

.0043 

.0022 

148,880 

1.000 

.  0054 

.0029 

E= 1,800,000  poanda  per  aqaaie  iooh. 

158,268 

1,100 

.(066 

.0039 

172, 656 

1,200 

.00G2 

.0047 

187, 044 

1,300 

.0099 

.0061 

201, 432 

1,400 

.0120 

.0078 

215,  820 

1,500 

.0148 

.0099 

230,  '208 

1,600 

.0178 

.0123 

244,597 

1,700 

.0260 

Ultimate  strength. 
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Marks,  70. 

Composition:  Alpha  cement,  1;  fine  sand,  3;  broken  stone,  0  (1"  ring 

stone.) 
Water  used  in  mortar,  64.64  per  cent  of  cement. 
Age,  42  days. 
Set  in  air. 

Weight  per  cubic  foot,  153.91  pounds. 
Sectional  area,  143.88  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundt. 

Pounds. 

Inch. 

Inch. 

1 

14,388 

100 

0. 

0. 

Initial  load. 

28,776 

200 

.0001 

0. 

43,164 

300 

.0002 

0. 

57, 552 

400 

.0005 

0. 

71,940 

500 

.0007 

.0001 

86,328 

600 

.0010 

.0002 

£  —  3,125,000  pounds  per  square  inch. 

100, 716 

700 

.0015 

.0005 

115, 104 

800 

.0018 

.0006 

*^ 

129,492 

900 

.0022 

.0008 

143, 880 

1.000 

.0027 

.0010 

1E=2,647,000  pounds  per  square  inch. 

172,  656 

1,200 

.0036 

.0014 

201.  432 

1,400 

.0051 

.0022 

E=:l,  389, 000  pounds  per  square  inch. 

230,208 

1,600 

.0066 

.0033 

258,984 

1,800 

.0087 

.0044 

287, 760 

2,000 

.0113 

.0080 

j  First  crack. 

316,536 

2.200 

.0141 

.0079 

328, 500 

2,283 

Ultimate  (.trenglh. 

Marks,  71. 

Composition:  Alpha  cement,  1 ;  fiuesand,  3;  broken  stone,  6  (1"  ring 

stone). 
Water  used  in  mortar,  64.64  per  cent  of  cement. 
Age,  42  days. 
Set  in  air. 

Weight  per  cubic  foot,  150.12  pounds. 
Sectional  area,  144.84  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poimdt. 

Pound*. 

Inch. 

Inch. 

14,484 

100 

0. 

0. 

Initial  load. 

28.968 

200 

.0001 

0. 

43,452 

30O 

.0002 

0. 

67, 936 

400 

.0006 

.0001 

72, 420 

500 

.0008 

.0001 

86,904 

600 

.0010 

.0002 

£=3,125,000  pounds  per  inch. 

101, 388 

700 

.0014 

.0002 

115, 872 

800 

.0018 

.0004 

130. 356 

900 

.0023 

.0006 

144.840 

1,000 

.0027 

.0009 

E— 2,500,000  pounds  per  inch. 

173,  808 

1,200 

.0040 

.0014 

•» 

202, 776 

1,400 

.0057 

.0024 

231, 744 

1,  600 

.0075 

.0035 

I  E= 1,064, 000  pounds  per  inch. 

260,712 

1,800 

.0107 

.0053 

289.  <i80 

2,000 

.0141 

.0076 

First  crack. 

304,300 

2,101 

j  Ultimate  strength. 

H.  Doc.  143 
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Marks,  72. 

GoDiposition :  "  Egypt ''  Portland  cement,  I5  fine  sand,  Ij   brokon 

stone,  3  (1"  ring  stone). 
Water  used  in  mortar,  40  per  cent  of  cement. 
Age,  8  days. 

Set  in  mold  1  day,  in  water  7  days. 
Weight  per  cubic  foot,  153.61  pounds. 
Sectional  area,  144.72  square  inches. 
Ganged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

1 
Remarks.                                    1 

ToUl. 

Per  nnnare 
inch. 

Coroprea- 
aion. 

Set 

1 

Pmmds. 

Pounds. 

Inch. 

Inch. 

1 
I 

14,472 

100 

0. 

0. 

Initialload. 

28,944 

200 

.0001 

0. 

43,416 

300 

.0004 

0. 

57,888 

400 

.0006 

0. 

72,360 

500 

.0008 

.0002 

■ 

86,832 

600 

.0010 

.0003 

£  —  3,571,000  ponnds  per  aquare  inch. 

101.  304 

700 

.0013 

.0003 

115,776 

800 

.0017 

.0005 

130.  248 

900 

.0020 

.0006 

■ 

144,  720 

1,000 

.0025 

.0008 

£  =  2,647.000  pounds  per  sqnare  Inch.                     [ 

173, 664 

1.200 

.0036 

.0011 

1 

202,608 

1,400 

.0055 

.0021 

231,  552 

1,600 

.0099 

.0054 

256,100 

1,770 

Ultiniote  strength. 

Marks,  73. 

Composition:  *< Egypt"  Portland  cement^  1;  fine  sand,  1;   broken 

stone  3  (1"  ring  stone). 
Water  used  in  mortar,  40  per  cent  of  cement. 
Age,  21  days. 

Set  in  mold  1  day,  in  water  20  days. 
Weight  per  cubic  foot,  157.60  pounds. 
Sectional  area,  144.96  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gnut^ed  lengtL. 

Remarks. 

Total. 

Per  SQuare 
incii. 

Compres- 
sion. 

Set. 

Pounds. 

14,496 

28.902 

43,488 

57,984 

72. 4b0 

86,  976 

101.472 

115,968 

130,  464 

144,  960 

173.952 

202, 944 

231,  938 

260,928 

289, 920 

318,912 

374, 200 

Pounds. 

100 

200 

300 

400 

500 

GOO 

700 

800 

900 

1,000 

1,200 

1,400 

1.600 

1.800 

2.000 

2.  200 

2,581 

Inch. 
0. 

.  0002 
.  0Ul»3 
.  0005 
.0007 
.0010 
.0012 
.  0016 
.0019 
.  0025 
.0037 
.0054 
.0080 
.0112 
.0154 
.0228 

Inch. 

0. 

0. 
.0001 
.0001 
.0002 
.0003 
.0004 
.  0005 
.0006 
.0008 
.0014 
.  0023 
.0010 
.  0059 
.  0000 
.0144 

Initial  load. 

£  =  3,571,000  ponnds  per  sqnare  inch. 

'\'E—  2,647,000  iMiinds  per  square  inch. 
I E  =  1,064,003  iK>unds  per  square  inch. 

First  crack. 
Ultimate  strength. 
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Marks,  74. 

Coraposition :  '* Egypt"  Portland  cement,  1;  fine  sand,  Ij  broken 

stone  3  (1"  ring  stone). 
Water  used  in  mortar,  40  per  cent  of  cement. 
Age,  42  days. 

Set  in  mold  1  day,  in  water  41  days. 
Weight  per  cubic  foot,  153.07  pounds. 
Sectional  area,  145.20  square  inches. 
Gauged  length,  6". 


Applied  loads. 

Id  gangod  lengtli . 

I^emarks. 

Total. 

1 

I'er  square 
inch. 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

Compres- 
sion. 

Set. 

Pounds. 

14, 520 

29.040 

43,560 

58,080 

72,600 

87, 120 

101.640 

116. 160 

130,  680 

145, 200 

174,  240 

203,  280 

232,320 

201, 360 

290,400 

Inch. 

0. 
.0001 
.0003 
.0006 
.0010 
.0013 
.0019 
.0025 
.0034 
.0044 
.0067 
.0099 
.0144 
.0201 

Inch. 

0. 

0. 

0. 

0. 

.0002 
.0005 
.0007 
.0012 
.0016 
.0022 
.0037 
.0058 
.0091 
.0131 

Initial  load. 

E— 3,125.000  iM)unds  per  sqnare  inch. 

1 
1 

E=2,045,000  pounds  per  square  inch. 

Cracked  at  corner. 
Ultimate  strength. 

Marks,  75. 

Composition:  "Egypt"  Portland  cement,  1;   fine  sand,  Ij   broken 

stone  3  (1"  ring  stone). 
Water  used  in  mortar,  40  per  cent  of  cement. 
Age,  Gl  days. 

Set  in  mold  1  day,  in  water  60  days. 
Weight  per  cubic  foot,  154.73  pounds. 
Sectional  area,  144.96  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

ToUl. 

Per  sauare 
incii. 

Compres- 
sion. 

Set. 

Pounds, 

14,496 

28,992 

43.488 

57,984 

72.480 

86,976 

101, 472 

115,068 

130,464 

144,960 

173. 952 

202,944 

231, 936 

260,928 

289,020 

318. 912 

347,904 

365,000 

376,896 

Pounds, 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

Jneh. 

0. 

.0001 
.0002 
.0003 
.0004 
.0006 
.0007 
.0008 
.0010 
.0012 
.0015 
.0010 
.0024 
.0030 
.0036 
.0043 
.0049 

Inch. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0002 
.0003 
.0006 
.0008 
.0010 
.0012 
.0013 

Initial  load. 

E  =  5,000,000  pounds  per  square  inch. 

^E =4,091,000  pounds  per  sqnare  inch. 
E  — 3,383,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

2,600 

.0058 

"*"*."  0007 
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Marks,  82. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  stone,  3  (3"  x^^^^^^^ 

Water  used  in  mortar,  29.80  per  cent  of  cement. 

Age,  11  days. 

Set  in  mold  1  day,  in  water  10  days. 

Weight  per  cubic  foot,  151.3G  poands. 

Sectional  area,  144.72  square  inches. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Pound*. 

14, 472 

28,944 

43,416 

57,888 

72,360 

86,832 

101,304 

115, 776 

130, 248 

144, 720 

173, 664 

202, 608 

231, 552 

260,496 

289,440 

318,384 

347, 328 

376, 272 

380. 000 

405.  216 


Per  square 
inch. 


Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,2U0 

1,400 

1,600 

1,800 

2,000 

2,2lK) 

2,400 

2,(500 


2,800 


In  gauged  length. 


Coniprea- 
siou. 


Inch, 

0. 
.0001 
.0003 
.0004 
.0006 
.0009 
.0011 
.0013 
.0015 
.0017 
.0023 
.0029 
.0037 
.0046 
.0058 
.0071 
.0090 
.0117 


.0159 


Set. 


Inch. 

0. 

0. 

.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0003 
.0004 
.0005 
.0009 
.0012 
.0016 
.0023 
.0029 
.0041 
.0057 


Remarks. 


luitial  load. 

B  =  3,125,000  pounds  per  square  inch. 

E  =  3,461,000  pounds  per  square  inch. 
E  =  2,273,000  pounds  per  square  inch. 


.0089 


First  crack. 
Ultimato  strength. 
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Marks,  83. 

Composition:  Alpha  cement,  1 ;  fine  sand,  1;  stone  3  (3'^  pebbles). 

Water  used  in  mortar,  29.80  per  cent  of  cement. 

Age,  20  days. 

8et  in  mold  1  day,  in  water  25  days. 

Weight  per  cubic  foot,  160.63  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  leDgth. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pound*. 

Poundt. 

Inch. 

Inch. 

14.448 

100 

0. 

0. 

Initial  load. 

28,894t 

200 

.0001 

0. 

43,344 

300 

.0002 

0. 

57, 792 

400 

.0003 

0. 

72,240 

500 

.0004 

0. 

86,688 

600 

.0005 

0. 

E=5,000,000  pounds  per  square  inch. 

101, 136 

700 

.0007 

0. 

115.584 

800 

.0008 

0. 

130,032 

900 

.0010 

0. 

144,480 

1,000 

.0011 

0. 

1  £=4,091,000  pounds  per  square  inch. 

173,376 

1,200 

.0014 

.0001 

202,272 

1,400 

.0018 

.0001 

E= 3,125,000  pounds  per  square  iuch. 

231,168 

1,600 

.0020 

.0001 

260,064 

1,800 

.0024 

.0001 

288,960 

2,000 

.0028 

.0001 

/ 

317, 856 

2,200 

.0032 

.OOOL 

346, 752 

2,400 

.0038 

.0003 

375,648 

2,600 

.0042 

.0004 

404,544 

2,800 

.0049 

.0006 

Comer  cracked. 

433,440 

3,000 

.0057 

.0009 

462,336 

3,200 

.0060 

.0013 

491,232 

8,400 

.0084 

.0023 

Ultimate  strength. 
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Marks,  84. 

Oom position :  Alpha  cement,  1;  fine  sand,  1 ;  stone,  3  (3''  pebbles). 

Water  ased  in  mortar,  29.80  per  cent  of  cement. 

Age,  41  days. 

Set  in  mold  1  day,  in  water  40  days. 

Weight  per  cubic  foot,  153.60  pounds. 

Sectional  area,  144.24  square  inches. 

Oauged  length,  5". 


Applied  loads. 

In  gaugetl  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

PcundM. 

Pounda. 

Jneh. 

JiMh, 

14.424 

100 

0. 

0. 

IniUal  load. 

28,848 

200 

.0001 

0. 

43,272 

300 

.0003 

0. 

57,696 

400 

.0006 

.0001 

72,120 

500 

.0007 

.0001 

86,544 

600 

0009 

.0001 

E  =  3,125,000  poands  per  sqnare  inch. 

100,968 

700 

.0011 

.0002 

116, 392 

800 

.0012 

.0002 

129, 816 

900 

.0013 

.0003 

144,240 

1,000 

.0015 

.0003 

E  =  3,750,000  ponnda  per  sqnare  inch. 

173, 088 

1,200 

.0018 

.0003 

201, 936 

1,400 

.0022 

.0004 

E  =  3,671,000  pounds  per  square  inch. 

230, 784 

1,600 

.0026 

.0006 

> 

250,632 

1,800 

.0031 

.0007 

288,480 

2,000 

.0036 

.0010 

1 

317,328 

2,200 

.0040 

.0011 

1 

846, 176 

2,400 

.0046 

.0013 

375. 024 

2,600 

.  0053 

.0016 

403,872 

2,8UO 

.0061 

.0020 

432,  720 

3,000 

.0070 

.0024 

461,568 

3.200 

.0081 

.0031 

490,416 

3,400 

.0096 

.0041 

519.  264 

3,600 

.0117 

.0061 

548, 112 

3,800 

.0138 

.0067 

First  crack. 

576, 960 

4,000 

.0162 

.0083 

605, 808 

4,  200 

.0200 

.0109 

Ultimate  strengtii. 
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Marks,  85. 

Goinposition :  Alpha  cement,  1;  fine  sand,  1;  stone,  3  (3'^  pebbles). 

TVater  used  in  mortar,  29.80  per  cent  of  cement. 

Age,  46  days. 

Set  in  mold  1  day,  in  water  46  days. 

Weight  per  cubic  foot,  153.21  pounds. 

Section{\l  area,  144.72  square  inches. 

Gauged  length,  6^'. 


Applied  loads. 

In  gaagod  lougtb. 

Eemarks. 

Total. 

Pet  aqnare 
inco. 

Comprea- 
sioD. 

Set. 

Pound*. 

Pounds. 

Inch. 

Inch. 

14, 472 

100 

0. 

0. 

InltJal  load. 

28.944 

200 

0. 

0. 

43.416 

300 

.0001 

0. 

, 

57,888 

400 

.0002 

0. 

72, 360 

500 

.0004 

0. 

86,832 

600 

.0005 

0. 

E= 5, 000, 000  pounds  per  square  inch. 

101,  304 

700 

.0006 

0. 

115.776 

800 

.0008 

.0001 

130.248 

900 

.0010 

.0001 

144. 720 

1,000 

.0011 

.0001 

£—4,500,000  pounds  per  square  inch. 

173. 664 

1,200 

.0015 

.0002 

202,608 

1,400 

.0020 

.0004 

E=x  3,333,000  pounds  per  square  inch. 

231.562 

1,600 

.0025 

.0007 

► 

260.496 

1,800 

.0030 

.0008 

289,  440 

2,000 

.0035 

.0010 

. 

318,384 

2,200 

.0041 

.0011 

347, 328 

2,400 

.0045 

.0012 

376, 272 

2,600 

.0053 

.0015 

405,216 

2,800 

.0064 

.0020 

434,160 

8,000 

.0081 

.0026 

463, 104 

3,200 

.0112 

.0044 

480,000 
492, 048 

First  oracle. 
Ultimate  strength. 

3,'46o" 

"0215" 

.6116" 
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Marks,  86. 

Composition :  Alpha  cement,  1 ;  fine  sand,  1 ;  broken  stone,  3  (1^"  lin.i 

stone). 
Water  used  in  mortar,  30.39  per  cent  of  cement. 
Age,  11  days. 

Set  in  mold  1  day,  in  water  10  days. 
Weight  per  cubic  foot,  167.80  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauge* 

d  length. 

Bemarka. 

Total. 

Per  square 

lUCD. 

ComprAB- 
sion. 

Sot. 

PoundM. 

Pounds. 

Inch. 

Inch. 

14,472 

100 

0. 

0. 

Initial  load. 

28,944 

200 

.0001 

0. 

43,416 

300 

.0002 

0. 

57.888 

400 

.0003 

0. 

72,360 

500 

.0004 

.0001 

86,832 

600 

.0006 

.0001 

E= 5,000, 000  poands  per  square  inch. 

101, 304 

700 

.0008 

.0001 

115,776 

800 

.0009 

.0001 

130, 248 

900 

.0010 

.0002 

144, 720 

1,000 

.0012 

.0002 

]E =4,500,000  ponnds  per  square  inch. 

173,664 

1,200 

.0014 

.0002 

1 

202,608 

1,400 

.0019 

.0003 

(E =3,125,000  pounds  per  square  incli. 

231,552 

1,600 

.0026 

.0007 

260,496 

1,800 

.0032 

.0010 

1 

289,440 

2,000 

.0040 

.0014 

« 

318, 384 

2,200 

.0051 

.0018 

347,328 

2,400 

.0065 

.0026 

376, 272 

2,600 

.0086 

.0037 

405, 216 

2,800 

.0112 

.0033 

1 

434, 160 

3,000 

.0149 

.0077 

First  crack. 

461,500 

3.189 

Ultimate  strength. 
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Mark?,  87. 

Oompositioii :  Alpha  cement,  1 ;  fine  sand,  1;  broken  stone,  3  (1^^'  ring 

stone). 
^Vater  used  in  mortar,  30.39  per  cent  of  cement. 
Age,  26  days. 

Set  in  mold  1  day,  in  water  25  days. 
Weight  per  cubic  foot,  160.5G  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

• 

Bemarks. 

Total. 

Per  square 
inch. 

Compres- 
siou. 

Set. 

Pound*. 

14,460 

28,920 

43,880 

67,840 

72,300 

86,760 

101,220 

115, 680 

130, 140 

144,  600 

173, 520 

202,440 

231, 360 

26U.  280 

289,200 

318. 120 

347, 040 

375,960 

404,880 

433,800 

462, 720 

491,640 

520,560 

530, 000 

549,480 

678.400 

579,200 

Pound*. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

8,200 

3,400 

8,600 

Inch. 

0. 

.0001 
.0002 
.0004 
.0005 
.0006 
.0007 
.0009 
.0010 
.0011 
.0014 
.0018 
.0023 
.0029 
.0035 
.0045 
.0056 
.0070 
.0083 
.0098 
.0114 
.0136 
.0160 

Inch. 
0. 

X- 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.0003 
.0003 
.00U4 
.0005 
.0008 
.0011 
.0015 
.0021 
.0029 
.0035 
.0044 
.0054 
.0067 
.0082 

Initial  load. 

E  —  4,167,000  pounds  per  square  inch. 

^E— 5,625,000  pounds  per  square  inch. 
E— 3,125,000  pounds  per  square  inch. 

First  craok. 
Ultimate  strength. 

3,800 
4,000 
4,006 

.0188 
.0250 

.0102 
.0150 
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Marks,  88. 

Oomposition :  Alpha  cement,  1;  fine  sand,  1;  broken  stone,  3  (l^'^rk. 

stone). 
Water  used  in  mortar,  29.80  per  cent  of  cement. 
Age,  41  days. 

Set  in  mold  1  day,  in  water  40  days. 
Weight  per  cnbic  foot,  161.14  poniids. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5'\ 


Applied  loa<U. 


Total. 


Pounds. 

14,424 

28,848 

43,273 

57,696 

73, 120 

80,544 

100.068 

115, 302 

129, 816 

144,240 

173, 088 

201.930 

280,  784 

259.632 

288,480 

317, 328 

846, 176 

875,  024 

403,  872 

432,  720 

401. 568 

490. 416 

519,264 

548,112 

576,960 

605.808 

634,656 

658,000 


Per  sanare 
incn. 


Pound*. 

100 

200 

800 

400 

600 

600 

700 

8(K) 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2.400 

2,600 

2,800 

3,000 

8,200 

3,400 

3,600 

3, 8U0 

4,000 

4,200 

4,400 

4,562 


In  ganged  length. 


Compres- 
sion. 


Inch. 

0. 

.0001 
.0002 
.0003 
.0003 
.0004 
.0005 
.0007 
.0008 
.0009 
.0011 
.0014 
.0016 
.0018 
.0020 
.0022 
.0024 
.0027 
.0029 
.0033 
.0036 
.0040 
.0043 
.0047 
.0052 
.0059 
.0066 


Set. 


Inch. 

0. 

0. 

0. 

0. 
—  .0001 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0001 
.0001 
.0001 


Remarks. 


Initial  load. 

£=6,250,000  pounds  per  square  inch. 

E =5,000,000  pounds  per  square  inolx. 
E  =  5,000,000  pounds  per  square  inch. 


First  crack. 
Ultimate  strength. 
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Marks,  89. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  broken  stone,  3  (1^^' ring 

stone). 
Water  used  in  mortar,  30.39  per  cent  of  cement. 
Age,  48  days. 

Set  in  mold  1  day,  in  water  47  days, 
^^eight  per  cable  foot,  157.39  poands. 
Sectional  area,  144  square  inches. 
Oaiiged  length,  6". 


Appliod  loads. 

In  gauged  length. 

Komarks. 

Total. 

Per  sqnare 
inon. 

Compres- 
sion. 

Set. 

Pottnds. 

Poundt. 

Inch. 

Inch. 

14.400 

100 

0. 

0. 

Initial  load. 

28,800 

200 

0. 

0. 

43.200 

3U0 

.0001 

0. 

57,600 

400 

.0004 

0. 

72,000 

600 

.0005 

0. 

^L 

86,400 

600 

.0006 

0. 

E  =  4,167,000  pounds  per  square  inch. 

100,800 

700 

.0006 

.0001 

115,  200 

800 

.0010 

.0001 

129.600 

900 

.0011 

.0001 

141,000 

1,000 

.0013 

.0002 

E  —  4, 091, 000  pounds  per  sqnare  inch. 

172,800 

1, 200 

.0017 

.0004 

201.600 

1,400 

.0022 

.0006 

E  =  2,778,000  pounds  per  square  inch. 

'230, 400 

1,600 

.0029 

.0009 

259,200 

1,800 

.0035 

.0010 

288.000 

2,000 

.0043 

.0014 

316,800 

2,200 

.was 

.0031 

345,  600 

2,400 

.0082 

.0035 

372,000 

2,583 

Ultimate  strength. 

• 
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Marks,  90. 

Composition:  Alpba  cement,!;  sand,  0;  broken  stone,  1^  (f  n 

stone). 
Water  used  with  cement,  20.84  per  cent  of  cement. 
Age,  11  days. 

Set  in  mold  3  days,  in  water  8  days. 
Weiifht,  per  cubic  foot,  151.89  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 

14,472 

28,944 

43, 416 

57,888 

72.360 

86,832 

101, 304 

116, 776 

130, 248 

144,720 

173, 664 

202,608 

231,552 

260,496 

289,440 

318.  384 

347, 328 

376,  272 

405, 216 

434, 160 

463,104 

492,048 

520, 992 

549,936 

578,880 

595, 800 


Per  Bouare 
incli. 


Pound*. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

8,600 

3,800 

4.000 

4,117 


In  ji^auged  length. 


Compres- 
sion. 


Inch. 

0. 
.0002 
.0003 
.0004 
.0005 
.0006 
.0008 
.0009 
.0010 
.0011 
.0016 
.0018 
.0021 
.0026 
.0030 
.0035 
.0041 
.0046 
.0051 
.0058 
.0066 
.0074 
.0085 
.0100 
.0121 


Set 


Remarks. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0.  ' 
.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0003 
.0004 
.0006 
.0008 
.0009 
.0010 
.0014 
.0016 
.0019 
.0023 
.0029 
.0040 


Initial  load. 

E= 4,167,000  pounds  per  square  inch. 

K  =  4,500,000  pounds  per  square  inch. 
B  =3,125,000  pounds  per  square  inch. 

First  orook. 


Ultimate  strength. 
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Marks,  91. 

Composition:  Alpha  cemeut,  1;  sand,  0:  broken  stone,  1^  (f  ring 

stone). 
TVater  used  with  cement,  20.84  per  cent  of  cement. 
A^e,  25  days. 

Set  in  mold  3  days,  in  water  22  days. 
Weight  per  cubic  foot,  153.02  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

1 

Total. 

Per  so  uare 
inco. 

Compres- 
sion. 

Set. 

• 

I*ound». 

Pound*. 

Inch. 

Inch. 

14, 472 

100 

0. 

0. 

Initial  load. 

28,944 

200 

0. 

0. 

43,  416 

300 

.0001 

0. 

67,888 

4UU 

.0002 

0. 

72,360 

500 

.0003 

0. 

86,832 

600 

.0005 

0. 

£=5,000,000  pounds  per  square  inch. 

101,304 

700 

.0006 

0. 

116,  776 

800 

.0007 

0. 

13U,  248 

900 

.0009 

0. 

144,720 

1.000 

.0011 

0. 

\  B=4,091,000  pounds  per  squaro  inch. 

173, 664 

1,200 

.0014 

0. 

202,608 

1,400 

.0017 

0. 

1  E=3,571,000  pounds  per  square  inch. 

231,  &52 

1,600 

.0021 

.0001 

I 

260,496 

1,800 

.0025 

.0002 

289,  440 

2,000 

.0027 

.0002 

] 

318,  384 

2,200 

.0031 

.0002 

347,328 

2,400 

.0036 

.0003 

' 

376, 272 

2,600 

.0040 

.0005 

405, 216 

2,800 

.0044 

.0005 

434,160 

3,000 

.0050 

.0006 

463,104 

3,200 

.0057 

.0008 

First  crack. 

492,048 

3,400 

.0004 

.0010 

520,992 

3,600 

.0074 

.0013 

540, 936 

8,800 

.  U086 

.0017 

578, 880 

4,000 

.0105 

.0023 

605,000 

4,180 

Ultimate  strength. 

• 
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Marks,  92. 

Composition:  Alpha  cement,  1;  sand,  0;  broken  stoue,  1^  (f ''  ij 

stone). 
Water  used  with  cement,  20.84  per  cent  of  cement. 
Age,  38  days. 

Set  in  mold  3  days,  in  water  35  days. 
Weig^ht  per  cubic  foot,  160.50  pounds. 
Sectional  area,  144.00  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Total 

Per  HQuare 
inch. 

Compres- 
sion. 

Set. 

Kemarks. 

Pounds. 

14,460 

28,920 

43,380 

67,840 

72,300 

86,760 

101,220 

115,680 

130, 140 

144,600 

173, 520 

202, 440 

231,  360 

260,280 

289,200 

318, 120 

847,040 

876,960 

404,880 

433,  8iK) 

445,000 

Founds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,077 

Inch. 

0. 

0. 

0. 

.0001 
.0002 
.0004 
.0006 
.0007 
.0009 
.0011 
.0015 
.0019 
.0023 
.0025 
.0029 

.ooas 

.0040 
.0047 
.0058 
.0102 

Inch. 
0. 

Initial  load. 

0. 

£=6,250,000  poonda  per  square  inch. 

0. 

.0001 
.0003 
.0002 
.0002 
.0002 
.0003 
.0004 
.0007 
.0011 
.0030 

E= 4,091,000  pounds  per  sqaare  inch. 
Ie  =3,125,000  poonds  per  square  inoh. 

First  crack. 
Ultimate  strength. 
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Marks,  93. 

Composition:  Alpha  cement,  1;  sand,  0;  broken  stone,  1^  (f  ring 

stone). 
Water  used  with  cement,  20.84  per  cent  of  cement. 
A  ge,  43  days. 

Set  in  mold  3  days,  in  water  40  days. 
Weight  per  cubic  foot,  155.67  pounds. 
Se(^tional  area,  145.68  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

, 

Total. 

Per  Houare 
liicli. 

Coiupi'es- 
siou. 

i^et. 

" 

Pounds. 

14,568 

29. 136 

43,704 

58,272 

72, 840 

87, 408 

101,  976 

116.544 

131,112 

145.  680 

174.  816 

203, 952 

233,088 

262, 224 

291,360 

320, 496 

349,  632 

378,  768 

407, 904 

437, 040 

406, 176 

495,312 

524,448 

553. 584 

582,  720 

611,856 

640, 992 

Poundt. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3.000 

8,200 

3.400 

3,600 

8.800 

4.000 

4,200 

4,400 

Inch. 

0. 

0. 

.0001 
.0002 
.0003 
.0004 
.0006 
.0007 
.0008 
.0>X)9 
.0012 
.0015 
.0018 
.0020 
.0022 
.0025 
.0027 
.0030 
.0033 
.0036 
.0039 
.0042 
.0045 
.0048 
.0053 
.0059 
.0077 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0002 
.0002 
.0002 
.0008 
.0005 
.0006 
.0007 
.0009 
.0011 
.0017 

Initial  load. 

£—6,250,000  pounds  per  square  inch. 

^E=5. 000,000  ponuds  per  square  inch. 
B= 4, 5 15, 000  pounds  per  square  inch. 

First  crack. 

• 
Ultimate  strength. 
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M!ark8, 1* 

Oomposition:  Alpha  cement,  1;  sand,  !• 

l^ater  used,  23.40  per  cent  of  cement^ 

Ji^ge,  21  days. 

Set  iu  mold  1  day,  in  water  20  days. 

TTeigbt  i>er  cubic  foot,  141.64  pounds. 

Sectional  area,  144.36  square  inches. 

Oauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
iDon. 

Compres- 
sion. 

Set. 

Potindt. 

Pound*. 

Inch, 

Inch. 

14.436 

100 

0. 

0. 

Initial  load. 

28,872 

200 

.0001 

0. 

43.308 

800 

.0002 

0. 

57,744 

400 

.0003 

0. 

72,180 

500 

.0005 

0. 

86,  616 

600 

.0006 

0. 

E =4,167,000  poands  per  square  inch. 

101. 052 

700 

.0007 

0. 

115,488 

800 

.0009 

0. 

129,924 

900 

.0010 

.0001 

144,360 

1,000 

.0011 

.0001 

]E=4,500,000  pounds  per  square  inch. 

173,232 

1,200 

.0013 

.0001 

202,104 

1.400 

.0017 

.0001 

Ie =3,671,000  ponndfl  per  square  inch. 

230, 976 

1,600 

.0020 

.0001 

f 

259.  848 

1,800 

.0028 

.0002 

288,  720 

2,000 

.0026 

.0002 

317,592 

2,200 

.0031 

.0003 

346,464 

2,400 

.0034 

.0004 

373,  336 

2.600 

.0037 

.0005 

404,208 

2,800 

.0042 

.0005 

433,080 

8,000 

.0045 

.0006 

441, 952 

8,200 

.0019 

.0006 

First  oraek. 

40J,  824 

8,400 

.0058 

.0007 

519,696 

8,600 

.0058 

.0008 

518.568 

8,800 

.0063 

.0009 

577,440 

4,000 

.0068 

.0011 

606,812 

4,200 

.0073 

.0012 

635,184 

4,400 

.0077 

.0017 

664.056 

4,600 

.0078 

.0022 

684,100 

4.739 

Ultimate  strength. 
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Marks,  2. 

Composition:  Alpha  cement,  1;  sand,  1. 

Water  used,  23.40  per  cent  of  cement 

Age,  31  days. 

Bet  in  mold  1  day,  in  water  30  days. 

Weight  per  cubic  foot,  141.22  pounds. 

Sectional  area,  144.84  pounds. 

Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemmrks. 

Total. 

Per  square 
Inch. 

Compree- 
aion. 

Set. 

PouTidt. 

Pounds. 

Inch, 

Inch. 

14,484 

100 

0. 

0. 

Initial  load. 

28,908 

200 

.0001 

0. 

■ 

43,462 

800 

.0002 

0. 

67,036 

400 

.0004 

.0001 

72,420 

500 

.0005 

.0001 

• 

86,904 

600 

.0006 

.0001 

E=5,000,000  pounds  per  sqiiAr«  Inch. 

101.388 

700 

.0008 

.0001 

115. 872 

800 

.0009 

.0002 

130,356 

900 

.0010 

.0002 

1U,840 

1,000 

.0011 

.0002 

E= 5,000,000  pounds  per  sqaAre  inch. 

171,806 

1,200 

.0018 

.0002 

202,776 

1,400 

.0016 

.0002 

£—  5,556,000  pounds  per  aqoare  inch. 

231,744 

1,600 

.0018 

.0001 

260,712 

1.800 

.0018 

.0001 

289,680 

2,000 

.0019 

.0001 

318, 648 

2.200 

.0020 

.0001 

847, 616 

2,400 

.0021 

.0001 

876,584 

2.600 

.0022 

.0001 

405, 552 

2,800 

.0023 

.0001 

484,520 

8,000 

.0024 

.0001 

' 

463,488 

8,200 

.0026 

.0001 

492,456 

8,400 

.0027 

.0001 

521, 424 

8,600 

.0028 

.0001 

550,392 

8,800 

.0030 

.0001 

579, 360 

4,000 

.0032 

—.0002 

608,328 

4,200 

.0036 

—.0002 

637,296 

4,400 

.0044 

—.0005 

First  crack  and  ultimate  strength.    Failed  w 
second   application    of    4,400    pounds  per 

square  inch. 
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Marks,  3. 

Composition:  Alpha  cement,  1 ;  sand,  !• 

TV^ater  used,  24.03  per  cent  of  cement. 

-Age,  7  days* 

Set  in  mold  1  day,  in  water  6  days. 

TVeight  per  cubic  foot,  139.37  pounds. 

Sectional  area,  144  square  inches. 

Oauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

i 

Total. 

Per  aa  nare 
incii. 

Compres- 
ftlon. 

Set. 

I*ound». 

PaundM. 

Inch, 

Inch. 

14,400 

100 

0. 

0. 

Initial  load. 

28,800 

200 

.0001 

0. 

43,200 

300 

.0002 

0. 

67,000 

400 

.0004 

0. 

72,000 

500 

.0006 

.0001 

86.400 

600 

.0007 

.0001 

E  =  4,167,000  pounds  per  square  inch. 

100,800 

700 

.0009 

.0001 

115,200 

800 

.0011 

.0001 

129,000 

900 

.0018 

.0001 

144,000 

1,000 

.0014 

.0001 

E  —  8,461,000  ponnds  per  square  inch. 

158,400 

1,100 

.0017 

.0002 

172,800 

1,200 

.0019 

.0003 

187,200 

1,300 

.0022 

.0003 

201,600 

1,400 

.0025 

.0004 

216,000 

1,500 

.0027 

.0005 

' 

230,400 

1,600 

.0030 

.0005 

E  =  2,681,000  ponnds  per  square  inch. 

244,800 

1,700 

.0033 

.0007 

250,200 

1,800 

.0035 

.0007 

273,600 

1,900 

.0037 

.0007 

288,000 

2,000 

.0040 

.0008 

316. 800 

2,200 

.0045 

.0009 

345.600 

2,400 

.0051 

.0012 

374,400 

2,600 

.0058 

.0013 

403,200 

2,800 

.0065 

.0015 

432,000 

8,000 

.0074 

.0018 

460,800 

3.200 

.0085 

.0022 

First  oraok. 

489,600 

8,400 

.0096 

.0025 

518, 400 

8,600 

.0112 

.0032 

547,200 

8,800 

.0132 

.0039 

552,000 

3,838 

Ultimate  strength. 
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Marks,  4. 

Composition:  Alpha  cement,  1;  sand,  1. 

Water  used,  24.03  per  cent  of  cement. 

Age,  75  days. 

Set  in  mold  1  day,  in  water  74  days. 

Weight  per  cubic  foot,  140.07  pounds. 

Sectional  area,  144.60  square  inches. 

Ganged  length,  5^'. 


Applied  loads. 

In  gaaf(ed  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Ineh. 

Jneh. 

14,460 

100 

0. 

0. 

Initial  load. 

28,060 

200 

0. 

43,280 
67,840 

300 
400 

.0001 
.0001 

72.300 
86,760 

500 
600 

.0003 
.0004 

*"""6.' 

£=6,250,000  pounds  per  square  Inch. 

101, 220 

700 

.0003 

115,680 

800 

.0007 

130, 140 

900 

.0009 

144,600 

1,000 

.0010 

""  .'666i" 

)E= 5,000,000  pounds  per  square  incb. 

173. 520 

1,200 

.0014 

.0002 

203.440 

1,400 

.0017 

.0002 

1 B  =  3,126,000  pounds  per  square  inch. 

231,360 

1,600 

.0022 

.0003 

1 

260,280 

1,800 

.0025 

.0004 

280,200 

2,000 

.0030 

.0005 

318, 120 

2,200 

.0034 

.0008 

347,  040 

2,400 

.0040 

.0008 

375,960 

2,600 

.0046 

.0009 

404,880 

2,800 

.0050 

.0011 

433.800 

8,000 

.0056 

.0012 

462,  720 

8,200 

.0062 

.0018 

491, 640 

8,400 

.0068 

.0015 

520,560 

8,600 

.0075 

.0017 

549.480 

8,800 

.0082 

.0019 

578,400 

4,000 

.0090 

.0023 

607,820 

4,200 

.0100 

.0026 

636,240 

4,400 

.0108 

.0028 

665,160 

4,600 

.0122 

.0035 

694,080 

4,800 

.0135 

.0043 

Ultimate  strength. 
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Marks,  40. 

Composition :  Alpha  cement. 

Water  nsed,  20.89  per  cent  of  cement. 

Age^  7  days. 

Set  in  mold  1  day,  in  water  6  days. 

Weight  per  cubic  foot,  134.64  pounds. 

Sectional  area,  144.12  square  inches. 

Gauged  length,  5''. 


Applied  loads. 

In  gauged  leDg1.h. 

Remarks. 

Total. 

Per  aquare 
incD. 

Comprea- 
aion. 

Set. 

PoundM. 

14, 412 

28.824 

48,236 

57,048 

72,060 

86.472 

100,884 

115, 296 

129,708 

144, 120 

172,ft44 

201, 768 

230. 592 

259,416 

288,240 

317,064 

845.888 

374,712 

4a3,536 

546,400 

Pounds. 

100 

200 

300 

400 

500 

600 

•     700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

4,068 

Inch. 

0. 

.0001 
.0002 
.0008 
.0006 
.0008 
.0010 
.0018 
.0015 
.0018 
.0023 
.0029 
.0036 
.0042 
.0048 
.0054 
.0061 
.0066 
.0069 

JLneh. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0002 
.0003 
.0004 
.0005 
.0007 
.0008 
.0009 
.0010 
.0011 
.0012 
.0013 
.0013 

Initial  load. 

£=3,571,000  pounds  per  square  inch. 

E=  3,214,000  pounds  per  square  inch. 
K= 2,083,000  pounds  per  square  inch. 

First  crack. 
TJltiinate  strength. 
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Marks,  41. 

Oomposition:  Alpha  cement. 

Water  used,  18.08  per  cent  of  cement. 

Age,  33  days. 

Bet  in  mold  1  day,  in  water  32  days. 

Weight  per  cubic  foot,  138.02  pounds. 

Sectional  area,  144.12  square  inches. 

Gauged  length,  b". 


Applied  loads. 


Total. 


Pound*. 
14, 412 
28,824 
43,236 
57,648 
72,060 
86,472 
100,884 
115,296 
120,708 
144, 120 
172,944 
201,768 
230, 592 
259, 416 
288,240 
817,004 
345.888 
374, 712 
403.586 
432,360 
461, 184 
490,008 
618, 832 
547,656 
576, 480 
005, 304 
634,128 
662,952 
697,776 
720,600 
800.000 


Per  aqnare 
iDoh. 


PoundM. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

8,200 

8,400 

3,600 

8,800 

4,000 

4,200 

4,400 

4.600 

4,800 

5,000 

6,551 


In  gaaged  length. 


Compres- 
Blon. 


Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0007 
.0009 
.0010 
.0012 
.0016 
.0018 
.0020 
.0024 
.0026 
.0029 
.0031 
.0035 
.0087 
.0040 
.0043 
.0045 
.0048 
.0051 
.0057 
.0058 
.0055 
.0054 
.0027 
.0029 


Set. 


0. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0002 
.0003 
.0003 
.0008 
.0003 
.0003 
.0004 
.0004 
.0004 
.0006 
.0005 
.0002 
—.0006 
—.  0010 
—.0009 


Bemarks. 


Initial  load. 

E  =  5,000,000  pounds  per  square  yic2i. 

E= 4,091,000  pounds  per  square  ineh. 
^E= 3,846,000  pounds  per  square  incli. 
Comer  cracked. 


Maximum  load  applied.  Speoimon  not  fimo> 
tured.  Ultimate  strength  not  reached.  Tli.« 
side  on  which  the  micrometer  reated  partly 
flaked  off,  thus  accounting  for  the  erratic 
readings  for  loads  above  4,9K)0  pounds  per 
square  inch.  ' 
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Table  No.  1.— XJonobete  Tests. 

CompresHve  strength  of  IS-inch  cubes  made  at  Watertown  Arsenal^  Mass, 


Marks. 


5 
6 

7 
8 

9 
10 
11 

12 
13 
14 
15 

le 

17 
18 
19 

20 


21 
22 
23 

24 
25 
26 
27 

28 
29 
80 
31 

82 
33 
34 
35 

se 

87 
88 
39 

42 

43 
44 

45 

46 

47 
48 
49 

SO 

51 
52 
63 

54 


55 
66 

67 


Brand  of 
cement. 


ConipoBition. 


Ce- 
ment. 


•  SAnd. 


Alpha 


Alpha 


Alpha 


Alpha 


Alpha 


Steel. 


Standard  . 


Star 


Alpha 


Alpha 


Alpha  — 


Alpha . . . 


Alpha 


Stone. 


8— Trap  |" 


3— Trap  |" 


3— Trap  1" 


3— Trap    J",    1; 
trap  2i",  2. 


8-trap  i".  1; 
trap  1",  1;  trap 
2*".  1. 


3— Trap  |" 


Age, 


Day9. 

7 

19 

32 

76 

8 
20 
32 

7 
20 
84 
73 


19 
84 

74 


1     3— Trap  |" 


3— Trap  |" 


3— Pebbles  f 


3— Trap   2|",    2; 
gravel  J",  1. 


3— Pebbleali"... 


8— Pebbles  |",  1; 
pebbles  l^",  2. 


8— Gravel  J",  1; 
pebbles  I 
pebbles  l] 


pebbles  I",  1; 
"    "      ll".  1. 


19 
84 
73 

7 
21 
81 
70 

7 

22 
80 
70 

7 
22 
81 
69 

7 
21 
84 
70 


28 

32 
67 

7 
22 
29 
61 

8 

28 
82 
61 


22 
32 
66 


Weight 

per 
cubic 
foot. 


Pound*. 
145.66 
149 

146.44 
153.34 

147. 01 
150.12 
148.27 

159.26 
160.65 
160.88 
158.64 

168.81 

156.78 
158.91 
159. 35 

158.18 


158.76 
159.38 
161. 91 

151.86 
154.02 
150. 13 
155.91 

151.87 
152.86 
156.13 
155.98 

153.85 
151. 01 
156.58 
160.83 

146.76 
150.51 
147.02 
148.76 

155.98 

157.24 
160.53 
158.26 

149.63 
151. 75 
151. 51 
150.89 

148.26 

151.38 
150.76 
150.87 

145.27 


149.74 
148.26 
147.89 


First 
oraok. 


PouncU. 


678,400 


345,600 


428,000 
873,464 
377,832 
686,768 

346,752 

519.264 
494,496 
579,360 

389,000 


482,456 
552,216 
750,672 

187,044 
231,168 
231,860 
830,000 

115,680 
181, 328 


261,792 
818,884 


461,568 
637,824 

178,876 


519,264 
691. 776 
461,  J68 


378,144 
485,600 

261,576 

480.000 
492,456 
492,864 


405, 216 


Ultimate  strength 


Total. 


Pounds. 
202,100 
320,800 
403,536 
726,000 

278,372 
398,800 
464,256 

488,100 
611,000 
714,500 
768,000 

404,544 

546,100 
632.500 
658,200 

404,208 


602,000 
697,536 
800,000 

202,600 
286,100 
248,100 
357,600 

142,100 
195,700 
215,200 
300,100 

339,000 
318, 912 
491.000 
672,000 

187,600 
875,960 
435,900 
562,000 

259.632 

549,000 
724,100 
678,000 

329,900 
463,000 
555,200 
583,500 

289,800 

436. 100 
550,392 
506,900 

214. 100 


884,000 
434,160 
550,392 


Per 

square 
mch. 


Powndt. 

1,391 

2,220 

2,800 

5,021 

1,900 
2,769 
8,200 

8,890 
4,254 
4,917 
5,272 

2,800 

8,786 
4.849 
4.544 

2,800 


4,156 

4.800 

a  6, 512 

1.408 
1,980 
1,716 
2,464 

983 
1.341 
1,488 
2,063 

2,342 
2,200 
3.404 
4,636 

1,296 
2,600 
2,992 
8,870 

1.800 

3,806 
5.024 
4,700 

2,276 
8,186 
3,817 
4,018 

1,994 

3,023 
8,800 
8,490 

1.486 


2.676 
8,000 
8,800 
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Compre9$iv€  atrengih  of  l£-iHch  ouhes  made  at  WaterUnon  Arsenal,  Moms. — Con  tin 


Marks. 


58 
59 
60 
61 

62 


63 
01 

65 
66 
67 
68 
60 
70 
71 


86 
87 
88 
80 

00 
01 
92 
93 


Brand  of 
cement. 


Alpha 


Alpha 


Alpha  . . . . 


72  Egypt 

73  , 

74  I 

75  t 


82     Alpha 

83 

84 

85 


Alpha 


Gompoaltion. 


Ce- 

mnit. 


Alpha 


Sand. 


8 


Stone. 


3— Trap  2*" 


8~Trap  24",  I; 
pebbles  |",  1; 
gravel  i",  1. 


6— Trap  1 


// 


1     8— Trap  1" 


a—Pebbles  3 


// 


3— Trap  1  J" 


It— Trap  I" 


Weight 

Age. 

per 
cnblo 

w 

foot. 

Doy: 

Pound*. 

7 

158.37 

22 

159.27 

82 

161.44 

65 

161.76 

7 

148.63 

22 

152.48 

82 

151 

8 

152.27 

8 

151.64 

17 

152.01 

21 

151.64 

20 

151.63 

42 

153.91 

42 

150.12 

8 

153.51 

21 

157.60 

42 

153.07 

61 

• 

154.78 

11 

16LS6 

26 

150.68 

41 

153.60 

46 

153.21 

11 

157.80 

26 

160.56 

41 

161. 14 

48 

157.89 

11 

151.89 

25 

168.02 

88 

150.50 

43 

166.57 

First 
orack. 


Powi^M^ 
288,720 
466,792 
290,000 
560,848 


Ultunatestrvs.: 


Total. 


Per 


101,186 

86.472 

173,088 

203,113 


287,760 
289,680 


318,912 
261,360 
365,000 

880,000 
404,544 
548,112 
480,000 

434,160 
580,000 
605,808 


818,884 
463,104 
483,800 
624,448 


34«,464   , 
003,000 

soasoo  I 

666.  TOO 


220,100 


2.  ♦» 

4,U. 
4^5S 


406.888 
88».50O 

121,500 
126,900 
107,300 
210,000 
244,507 
828,500 
304,800 


256,100 
874.200 
290.400 
376.800 

406,216 
401,232  I 
605.806 
492,048 

461,500 
679,200 
668,000 
372,000 

505,800 
605,000 
445^000 
640,902 


2.!t:«3 

2,Ttf.' 

811 
§74 

1.452 
1,  Ti»: 
2.2S3 

2.15! 

1,779 
2.59! 
3,000 
2,600 

2.800 
3,400 
4.300 
3,400 

8,188 
4,006 
4,563 
2,583 

4.117 
4,1m 
3,077 

4,400 


a  Not  firaotnred. 


Table  No.  2— Cement  and  Mortab  Tests. 


Compreeeive  atrengih  of  IB-inch  oubee  made  at  Watertown  Arsenal,  Mass, 


Marks. 

Brand  of  cement. 

Composition. 

Age. 

Weight 

per  oubio 

foot. 

First 
craok. 

Ultimate  aiiength. 

1 

Cement. 

Sand. 

TotaL 

Per 

sqnara 
inch. 

I 

1 

1 
2 
8 
4 

40 
41 

Alpha 

1 

1 

Days. 

21 

31 

7 

75 

7 
33 

Pounds. 
141.64 
141.22 
189.87 
140.07 

134.64 
138.02 

Pounds. 
461,962 

"460,*866' 

Pounds. 
684,100 
637,286 
552,000 
694,080 

546,400 
800,000 

Pounds, 

4.739 

4,400 
8.  S3 

4,800 

4,058 
a  5, 551 

.........>........... 

Alpha  

Neat. 

0 

403,536 
260.416 

a  Not  fimotured. 
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Table  No.  4.— Cement  and  Mortar  Tests. 

Elaitie  propertiM  of  Ig-imeh  cubes  made  at  Wateriown  Areenal,  Man, 

Ganged  length,  5*'. 


Marks. 


1 
2 

3 

4 

40 
41 


Brand 
of  oe> 
lueut. 


Alplia 


Alpha. 


Composition. 


Ce- 
ment. 


Neat 


Sand. 


Age. 


Day$. 

21 

81 

7 

75 


Modulus  of  elasticity  be- 
tween loads  per  square  inch 
of— 


100  and 
600. 


Poundt. 

4, 107, 000 
5,000,000 
4,167,000 
6,250,000 


7!  S,  571,  000 
83  5,000.000 


500  and 
1,000. 


Poundt. 

4,500,000 

5,000,000 

8,461,000 

5.000,000 

3, 214, 000 
4,091,000 


1,000  and 
2,000. 


Pound*. 

3,571,000 

5,555,000 

2,681,000 

8,125,000 

2,083,000 
3,846,000 


Permanentaeta 

after  loads  per 

square  inch  of — 


ipressi'c-T' 


000. 


IncK. 

0. 

.0001 
.0001 

0. 


.0001 
0. 


1,000. 


Inch. 
.0001 
.0002] 
.0001 
.0001 

.0004 
.0001 


2,000. 


Inch 

.0002- 


inch.. 


4,739 


0001'    4,4M> 
OQOa     3.S33     I 
OOOS'    4.80D 

0010-    CfSS 
0002a5.&5l 


a  Kot  fractured. 


Table  Fo.  5.— Concrete  Tests— 12-Inoh  Cubes. 

Summarized  table  showing  the  strength  of  concrete  made  of  different-sized  ttont  at 

different  ages. 

Composition,  1:1:3,  Alpha  cement. 


Kind  of  stone. 


First  group. 


Age. 


Compress- 
ive 
strength 

per 

square 

inch. 


Trapi" 

Trap}" 

Trapl" 

Trap  H" 

Trap  li" I      11 

Trap2fc" 7 


7 
8 
7 
7 


Pebbles  §".. 
Pebbles  U" 
Pebbles  8".. 


Trapi",  1;  trap  2 J",  2.. 
Trap  i",  1 ;  trap  1",  1 ; 
trap2i",  1 


Trap 24",  2;  grareli'M. 
Trap  24",  1 ;  pebbles  §", 

1;  gravel  4"i  1 

Pebbles  §",  1 ;  pebbles 

li",2 

Gravel    J".   1;   pebbles 

i",  1;  pebbles  U",  1... 


7 

7 

11 


7 
7 
7 
I 

8 
7 


Pouvda. 
1,891 
1,000 
3,;i90 
2, 270 

3,180 

2,400 

1  208 
2,276 

2,800 

2,800 
2,800 
1,800 
1,520 
1.004 
1.480 


Second  group. 

Third  group. 

Compress- 

Compress 

ive 

ive 

Age. 

strength 
per 

Age. 

strength 
per 

square 

square 

inch. 

inch. 

Day: 

PoundM. 

Day. 

Poundt. 

18 

2,220 

82 

2,800 

20 

2,769 

82 

8,200 

20 

4,254 

84 

4.917 

22 

8,186 

29 

8,817 

26 

4,006 

\    48 

4,5621 
2,583/ 

22 

4,143 

82 

4.140 

21 

2,600 

34 

2,992 

22 

8,186 

20 

3,817 

26 

3,400 

1    40 

4.200\ 
3,400/ 

10 

3,786 

34 

4,849 

10 

4,156 

84 

4,800 

23 

3,806 

32 

5.024 

22 

2,800 

32 

2,700 

23 

3,023 

32 

3,800 

22 

2,676 

32 

3,000 

Fonrih  £Toup. 


A^. 


Days. 
70 


73 
61 


65 

70 
61 


74 
73 


ConipTBB- 

ive 

strength 

per 

sjiaare 

inch. 


5,021    I 


5.272 
4,018 


4,523 

8,fi70 
4,018 


4,5U 
a  5,  512 


67  4,700 


61 
65 


3,490 
3.800 


a  Not  fractured. 
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Cement. 

1 

Sand. 

Stone. 

Water  used. 

Mean 

Con- 
crete 

weight                           1 

Brand  of 

1 

1 

per  cu- 
bic foot, 

Description 

cement. 

•s*-- 

•so 

•§.i 

Vol. 
ume. 

pro- 

of stoue. 

Weight. 

•2|: 

Weight. 

1 

•^  9 

Weight. 

Weight. 

1 

duced. 

when 
tested. 

1 

Pounds. 

Pounds. 

Pounds. 

1 

Pounds. 

Cu./t, 

Cu.ft. 

Pounds. 

1      Alpha  . . . 

1 

103 

1 

09 

3 

814 

31 

.497 

3.75 

148.58 

Trap  4". 

1              Do... 

1 

1031 
105| 

I 

07i 

3 

200 

324 

.621 

148. 47 

Trap  f '. 

I              Do... 

1 

1 

08| 

8 

2974 

33 

.620 

8.375 

150.83 

Trapl". 

Do... 

1 

100 

1 

104 

8 

296| 

31 

.407 

3.417 

158.45 

Trap   4".  1; 
trap  24",  2. 

Do... 

1 

lOO 

1 

00 

3 

8O64 

314 

.505 

3.375 

150.81 

Trap  4",  1; 
trapl",  1; 
trap  24",  1. 

Steel 

1 

83 

1 

084 

3 

280 

8O4 

.489 

3.312 

152.08 

Trap  I". 
Do. 

1     Stancliird 

1 

85 

1 

101 

3 

288 

85 

.561  ,  8.292 

154.08 

I     Star 

1 

90 

1 

1004 

8 

2914 

31 

.497 

3.469 

155.45 

Do. 

1     Alpha  . . . 

1 

104 

1 

04 

8 

305 

364 

.585 

3. 625 

148.26 

Pebbles  f ". 

Do... 

1 

100 

1 

104 

3 

296 

214 

.341 

3.333 

157.00 

Trap  24",  2; 
mvel  4", 

Do... 

1 

104i 

1 

05 

3 

2931 
2964 

31 

.497 

3.50 

150.05     Pebbles  14".    1 

Do... 

1 

07i 

1 

05 

3 

814 

.6115 

3.459 

150.32 

Pebbles  1", 

1;  pebbles 
GraveUM; 

Do... 

1 

08 

1 

034 

3 

801 

83 

.529 

8.542 

147.70 

pebblest", 
1;  pebbles 

14",  1. 
Trap  24". 

Do... 

1 

'^ 

1 

04 

3 

205 

'Si 

.473 

3.333 

100.21 

Do... 

1 

1 

034 

3 

2944 

.521 

150.70 

Trap  2*",  1; 
pebbles  g"« 

1 

1 ;    gravel 
i".  l! 
Trapl". 
Do. 

Do... 

1 

00 

8 

282 

e 

563 

04 

1.027 

6.502 

151.80 

Esrypt... 
1    Alpha... 

1 

824 

1 

044 

3 

280 

83 

.529 

3.208 

154.73 

1 

9? 

1 

044 

8 

279 

294 

.473 

3.271 

152.20 

Pebbles  3". 

Do... 

1 

102 

1 

954 

8 

282 

81 

.497 

3.167 

150.22 

Trap  14". 

Do... 

2 

107 

0 

0 

8 

2704 

41 

.658 

3.450 

152.74 

Trap  1". 

Table  No.  7. 

Weights  and  volumes  of  ingredients  and  of  the  resulting  mortar, 

ALPHA  CKMEirr. 


Cement. 

Sand. 

Water  used. 

Mortar 
produced. 

Mean 

weightper 

cubic  root 

when 

tested. 

j 

'  Cubic  feet. 

Weight. 

Cubic  feet 

Weight. 

Weight. 

Volume. 

1 

1 

1 

Pounds. 

80 

103 

1024 

1 
1 

2 

Pounds. 
04 
004 

183 

Pounds. 
22 
241 

31 

Cubic  feet. 
.353 
.307 

.407 

Cubic /est. 
1.458 
1.583 

2.307 

Pounds. 
141.43 
180. 72 

131. 26 
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Table  No.  8. 

W^ghi  per  eubio  foot,  and  voids  in  the  9tone  nted  in  the  Manufacture  ofcon^rtU, 

The  weight  of  the  brokeu  stone  was  the  mean  of  5  cubic  feet    Oi 
cubic  foot  only  of  the  sand  and  gravel  was  weighed. 


Kind  of  stODO. 


t"  trap  rock, 
"trap  rock, 
"trap  rock. 
U"  trap  rock 
2{"  trap  rock 
i"  gravel.... 
{"aand 


Weight  per  cnbic  foot. 


Loose. 


Poundg, 
ei.66 
89.4 
89.6 
98.1 
92.88 
102 
94 


Bammed. 


Pounda. 
109.25 
102.6 
103 

105.85 
102.05 
116.25 
108 


Voida. 


4«w3 
49.9 
SO.  8 
47.8 
49.0 
82.1 
I 


Per 


€2.7 
Uk. 
MI 

21.: 


CEMENT  AND  MORTAR  PRISMS 


MADE  AT 


"WATERTOW^ir  AESEXAL,  MASS. 


H.  Doc.  143 i2  667 


CEMENT   AND    MORTAR    PRISMS. 


659 


Cement  and  Mortab  Prisms,  6"  x  6"  x  18''. 

Marks,  1. 

OoniiK)sition:  Alpha  cement. 

Water  used,  18.97  per  cent  of  cement. 

Age,  7  days. 

Set  in  mold  2  days,  in  water  5  days. 

Sectional  area,  30.30  square  inches. 

Length,  17  ".92. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  squHre 
incD. 

Comprea* 
sion. 

Set. 

Poundi. 

Poundi. 

Inch. 

Inch, 

3,630 

100 

0. 

0. 

Initial  load. 

7,272 

200 

.0001 

0. 

10.  no8 

300 

.O.H)l 

0. 

14,  544 

400 

.0003 

0. 

18, 180 

500 

.0005 

0. 

21,816 

600 

.0007 

0. 

£=7,143, 000  pounds  per  square  inch. 

25. 452 

700 

.0010 

0. 

2»,088 

800 

.0012 

—  .0001 

32,  724 

900 

.0015 

—  .0001 

36,360 

1,000 

.0018 

0. 

>£ =5,000,000  pounds  per  square  inch. 

43, 632 

1,  200 

.0023 

0. 

50.904 

1,400 

.0025 

0. 

£  =  8,333,000  pounds  per  square  Inch. 

V                                                                                A                                                                          * 

58,176 

1,600 

.0028 

0. 

65,448 

1,800 

.0029 

0. 

72.  720 

2,000 

.0030 

0. 

79,992 

2,200 

.0:)32 

0. 

87,264 

2,400 

.  00:{5 

.0001 

04,  536 

2,600 

.0038 

.0001 

101.  K08 

2,800 

.0041 

.0001 

Comer  cracked. 

109, 080 

3,000 

.0044 

.0001 

Crack  at  one  end. 

116,  352 

3,200 

.0047 

.0001 

123,624 

3,400 

.0050 

.0001 

130,896 

3,600 

.0054 

.0001 

138, 168 

3,800 

.0058 

.0001 

145,440 

4,000 

.0065 

.0001 

152,  712 

4,200 

.0072 

.0002 

15U.  9K4 

4,400 

.0079 

.0002 

173, 900 

"4.783 

Ultimate  strength. 

Pyramidal  development  at  one  end,  with  general  failure  by  splitting 
longitudinally. 
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Marks,  G. 

Goini)08itioii :  Alpha  cement. 

Water  used,  19.71  per  cent  of  cement. 

Age,  7  days. 

Set  in  mold  2  days,  in  water  5  days. 

Sectional  area,  36.12  sqaare  inches. 

Length,  17".92. 

Gauged  length,  10'^ 


Applied  load*. 


Total. 


Pounds. 

3.612 

7,224 

10, 836 

14,448 

18,  060 

21,(57:! 

25, 284 

28.896 

3-J.  508 

36. 120 

43,  344 

50.  .508 

57.  792 

65.  016 

72,  240 

70,464 

86.088 

03,  912 

101. 136 

108.  360 

115,584 

122.  808 

IHli,  032 

137.  256 

144, 480 

151,704 

158.  928 

166,  152 

173.  :{76 

180,  GlK) 


Per  sqaare 
incn. 


In  ganfced  length. 


Pounds. 
100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

•1,800 

2. 000 

2,200 

2,400 

2,600 

2,  8(»0 

3,000 

3,200 

3,400 

8,600 

3,800 

4,  000 

4.  200 

4.  400 

4,600 

4,800 

5,000 


Compres- 
sion. 


Inch. 

0. 

.0001 
.0003 
.0006 
.  0(Ky9 
.0012 
.0015 

.imi9 

.  0022 
.  0025 
.0031 
.0036 
.0042 
.0049 
.0056 
.0062 
.  0069 
.  0076 
.  0082 
.0089 
.0098 
.0106 
.0112 
.0121 
.0130 
.0138 
.  0146 
.0157 
.0168 


Set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.0002 
.0002 
.0003 
.0004 
.0004 
.0005 
.0005 
.0007 
.0008 
.  0009 
.0009 
.0010 
.0011 
.0013 
.0014 
.0015 


Remarks. 


Initial  load. 

E= 4, 167,000  pounds  per  square  ineli. 

E= 8,800,000  ponnds  per  sqaare  inch. 
E =3,446,000  poonds  per  aquare  inch. 


First  craok. 
Ultimate  arrengtlL 
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Marks,  15. 

Composition:  Alpha  cement,  1;  fine  sand,  1» 
TVater  used,  22.89  per  cent  of  cement. 
Age,  15  days. 

Set  in  mold  1  day,  in  water  14  days. 
Weight  per  cubic  foot,  137.86  pounds. 
Sectional  area,  36.66  square  inches. 
Length,  17".95. 
Gauged  length,  10". 


Applied  loads. 

Tn  gauged  length. 

Remarks. 

Totftl. 

Per  square 
inco. 

Compres- 
sion. 

Set. 

Pounds, 

Pounds, 

Inch. 

Inch, 

3,666 

100 

0. 

0. 

Initial  load. 

7,a32 

200 

.0001 

0. 

IU.098 

300 

.0005 

—.0001 

U,664 

400 

.0008 

—.0002 

18,330 

500 

.0011 

—.0002 

21,996 

600 

.0014 

—.0002 

B= 3,125,000  pounds  per  square  inch. 

25.662 

700 

.0017 

—.0002 

29,328 

800 

.0022 

—.0002 

32,994 

900 

.0026 

—.0002 

36.660 

1,000 

.0030 

—.0002 

^E= 2,812,000  pounds  per  square  inch. 

43,992 

1,200 

.0039 

—.0001 

51,324 

1,400 

.0048 

0. 

Ie =2,326,000  pounds  per  square  inch. 

58,656 

1,600 

.0059 

+.0002 

/                                                                          •                * 

65,988 

1,800 

.  .0070 

.0005 

73,320 

2,000 

.0082 

.0007 

80,652 

2,200 

.0093 

.0010 

87, 984 

2,400 

.0104 

.0012 

95, 316 

2,600 

.0123 

.0020 

102,648 

2,800 

.0137 

.0024 

109,980 

3,000 

.0154 

.0030 

117,312 

3,200 

.0176 

.0038 

124,6a 

8.400 

.0199 

.0047 

131, 976 

8,600 

.0229 

.0060 

139, 308 

8,800 

.0263 

.0076 

Cracks  at  one  end. 

141,000 

8.846 

TJltimate  strength. 

Failed  by  opening  an  oblique  crack  along  length  of  prism. 
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^farks,  19. 

Composition:  Alpha  ceineut,  1;  fine  sand,  1. 

Water  used,  22.28  per  jcent  of  cement. 

Age,  36  days. 

Bet  in  mold  1  day,  in  water  35  days. 

Weight  per  cubic  foot,  138.57  pounds. 

Sectional  area,  36.30  square  iuches. 

Length,  17".92. 

Gauged  length,  10". 


Applied  loads. 

In  gauge 

d  length. 

Remarks.                                          1 

TotaL 

Per  so  iiare 
incn. 

Comproii- 
sion. 

Inch. 

Set. 

1 

Pounds. 

Povndt, 

Inch, 

3. 636 

100 

0. 

0. 

Initial  load. 

7.272 

200 

.0004 

0. 

10. 908 

800 

.0008 

0. 

14,544 

400 

.0013 

0. 

IH.  180 

500 

.0017 

0. 

21.  K16 

600 

.0021 

0. 

E  =  2,381,000  pounds  per  square  inch. 

25, 452 

700 

.  00J5 

0. 

20. 088 

800 

.  00.30 

.0001 

32.  724 

900 

.  0034 

.0001 

36. 360 

1, 000 

.0038 

.0002 

1 E  =  2,500,000  pounds  per  square  inch. 

43.  632 

1,200 

.0045 

.0003 

5(1,  904 

1,400 

.0054 

.  0004 

1 E  —  2,941,000  pounds  per  squans  inch. 

58.176 

1,600 

.  0062 

.0006 

• 

65.  448 

1,  800 

.0072 

.0011 

72.  720 

2.  (too 

.0082 

.0012 

79,  992 

2.  200 

.  0091 

.0014 

87, 264 

2.400 

.0102 

.0018 

94.  536 

2,  IHK) 

.0114 

.  001'3 

101.808 

2,800 

.0127 

.  0028 

109. 080 

3,  (100 

.0143 

.0034 

116,352 

3, 200 

.0154 

.0038 

12:<,  824 

8,400 

.0177 

.0048 

130,  806 

3,600 

.0190 

.00:)2 

138, 168 

8,h00 

.0209 

.0060 

1 

145. 440 

4,000 

.  0223 

.0066 

1 

152,712 

4,200 

.0248 

.0078 

1 

159, 984 

4,400 

.0271 

.  0087 

1 

167, 256 

4,600 

.0297 

.0101 

173,  200 

4,763 

Ultimate  strength. 
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Marks,  20. 

Composition:  Alpha  cement,  1;  fine  sand,  1. 
Water  used,  22.28  per  cent  of  cement. 
Age,  36  days. 

Set  in  mold  1  day,  in  water  35  days. 
Weight  per  cubic  foot,  138.23  pounds. 
Sectional  area,  3{iA2  square  inches. 
Length,  18".02. 
Gauged  length,  10". 


Applied  loads. 

1 
In  gauged  length. 

Remarks. 

1 

Total. 

Per  Hqnare 
ioch. 

Compres- 
sion. 

Set. 

Potindi. 

Poundt. 

Inch. 

Inch. 

3,642 

100 

0. 

0. 

Initial  load. 

7,  284 

200 

.0003 

0. 

10,  926 

30O 

.0008 

0. 

14,568 

400 

.0012 

0. 

18.210 

500 

.0015 

0. 

21,  b52 

600 

.  0020 

.0001 

£  =  2,632,000  pounds  per  square  inch. 

25.494 

700 

.0023 

.0001 

29.  136 

800 

.  0027 

.0001 

32, 778 

900 

.oo:u 

.0001 

86,  42U 

1,000 

.0035 

.0002 

£=2,727,000  pouDds  per  square  inch. 

43, 704 

1,200 

.0042 

.0003 

50, 988 

1,400 

.0050 

.0005 

E  — 3,030,000  pounds  per  square  inch. 

58,272 

1,600 

.0058 

.  0006 

65,  556 

1,800 

.0067 

.0008 

. 

72.840 

2,000 

.  Ot/76 

.0010 

, 

80, 124 

2,200 

.0086 

.0013 

87.408 

2,400 

.0095 

.0015 

94.  61i2 

2.600 

.0105 

.0017 

101,  976 

2.800 

.0115 

.0020 

109,  260 

3,000 

.0125 

.0022 

116,544 

8,200 

.0136 

.0024 

123,828 

8,400 

.0146 

.0027 

131,112 

8,6«0 

.0160 

.0032 

188,396 

3,800 

.0176 

.0036 

145.680 

4,000 

.0192 

.0042 

152,964 

4,200 

.0208 

.0049 

• 

160,248 

4,400 

.0230 

.0058 

167, 532 

4,600 

.0257 

.OOtl 

174, 816 

4,800 

.0294 

.0086 

180.200 

4,048 

Ultimate  strength. 
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Marks,  21. 

Composition:  Alpha  cement,  1;  fine  sand,  2. 

Water  used,  30.24  per  cent  of  cement. 

Age,  15  days. 

Set  in  mold  1  day,  in  water  14  days. 

Weight  per  cubic  foot,  131.36  pounds. 

Sectional  area,  36.48  square  inches. 

Length,  18'  .02. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Itemarks. 

ToUl. 

Per  square 
IncD. 

Compres- 
sion. 

Set. 

Pounds. 

Poundi. 

Inch, 

Inch. 

3,648 

100 

0. 

0. 

Initial  load. 

7,2fl« 

200 

.0006 

0. 

10, 044 

300 

.0011 

0. 

14, 592 

400 

.0017 

.0001 

18.  240 

500 

.0026 

.0004 

21.888 

600 

.0034 

.0005 

£=1,724,000  pounds  p<>r  square  Inoh. 

25. 536 

700 

.0044 

.0009 

29.184 

800 

.0054 

.0011 

32. 832 

900 

.0068 

.0016 

36,480 

1,000 

.0084 

.0023 

E=  1,475,000  pounds  per  square  Inch. 

43,776 

1,200 

.0141 

.0055 

50,200 

1,876 

Ultimate  strength. 

Marks,  23. 

Composition:  Alpha  cement,  1;  fine  sand,  2. 

Water  used,  30.24  per  cent  of  cement. 

Age,  30  days. 

Set  in  mold  1  day,  in  water  35  days. 

Weight  per  cubic  foot,  128.59  pounds. 

Sectional  area,  30.54  square  inches. 

Length,  18".02. 

Gauged  length,  10". 


Applied  loads. 


Total. 


P(mnd9. 
3,654 
7,308 
10,962 
14, 616 
18, 270 
21.924 
25, 578 
29,233 
32,886 
36,540 
43,848 
51,156 
58,464 
65,772 
73,080 
79,800 


Per  sqoaro 
inch. 


Pounds, 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1.200 

1.400 

1,600 

1,800 

2,000 

2,184 


In  gauged  length. 


Compres- 
sion. 


Inch. 
0. 

.0004 
.0008 
.0012 
.0018 
.0023 
.0030 
.0035 
.0042 
.0047 
.0060 
.0074 
.0096 
.0118 
.0146 


Set. 


Inch. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0008 
.0004 
.0005 
.0006 
.0008 
.0013 
.0018 
.0026 
.0040 


Remarks. 


Initial  load. 


E= 2,273, 000  pounds  per  square  iDch. 


E= 2, 195, 000  pounds  per  square  inch. 
E=l,538,000  pounds  per  sqnare  inch. 

Ultimate  strength. 
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Marks,  25. 

Composition:  Alpba  cement,  1;  fine  sandy  2. 
Water  used,  30.24  per  cent  of  cement. 
Age,  38  daj's. 

Set  in  mold  1  day,  in  water  37  days. 
Weight  i)er  cubic  foot,  133.83  pounds. 
Sectional  area,  36.66  square  inches. 
Length,  18".05. 
Gauged  length,  10". 


1" 

Applied  loads. 

In  (gauged  length. 

Kemarks. 

• 

Total. 

Per  sonare 
incn. 

Compres- 
sion. 

Set 

I*oundi. 
3,666 
7,332 
10,098 
14.664 
18,330 
21,996 
2.>,  662 
29.  328 
32,994 
36,660 
43. 1^92 
51,324 
58,6.'>6 
65,988 
73,320 
80.652 
87.984 
95,  316 
101,000 

Pound*. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1.400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,755 

Jneh. 

0. 

.0002 
.0005 
.0009 
.0014 
.0018 
.0022 
.0026 
.0031 
.00.^6 
.0045 
.0057 
.0067 
.0082 
.0095 
.0110 
.0129 
.0153 

Ineh, 

0. 

0. 
-,.0001 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.OOOi 
.0006 
.0009 
.0011 
.0016 
.0020 
.0024 
.0031 
.0041 

Initial  load. 

E=r:  2,778,000  ponnda  p«r  square  inch. 

1 E  ==  2,812,000  pounds  per  square  inch. 
E  —  2,325,000  pounds  per  square  inch. 

Ultimate  strength. 

Table  No.  1.— Cement  and  Mortar  Prisms. 

Compreseive  iirength  of  prisma  6"  X  6"  hy  18"  long,  made  at  Wateriown  Arsenal,  Mass, 


Marks, 


1 
6 

16 
19 
20 

21 
23 
25 


Brand  of  cemont. 


Composition. 


Coment. 


Alpha Neat 


Alpha . 


Sand. 


Alpha , 


Age. 


I>ay9. 

7 
7 

15 
86 
36 

15 
36 

88 


First 
crack. 


Pound$, 

101,808 

168,928 

139,308 


Ultimate  strength. 


Total. 


PoundMu 

173,900 

180,600 

141,000 
173,200 
180,200 

50,200 

79,800 

101,000 


Per 

square 

inch. 


Pounds. 
4.783 
5,000 

3,846 
4,768 
4,948 

1,876 
2,184 
2,755 
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Table  No.  2.— Cement  and  Mobtab  Prisms. 

£la9iio  properties  ofpriema,  6"  X  6"  by  18"  long,  made  at  Watertowm  Ars^nal^  Jdan*^ 

Gauged  leugtb,  10''. 


.Marks. 


1 
6 

15 
19 

20 

21 
2\ 
25 


Brand 

of 
cement. 


Composition. ' 


ment.  i 


Alpha.;  Noat. 


Alpha. 


Alpha. 


Age. 


Days. 

7 
7 

16 
36 
36 


Modulus  of  elasticity  between 
loads  per  square  inch  of— 


100  and 

eoo. 


Poundt. 
7,  U3, 000 
4, 167, 000 

3, 125, 000 
2, 381,  000 


|2, 632, 000 

I 
15    !l.  724, 000 
86     2.  273, 000 
38     2,  778, 000 


100  and 
1,000. 


1,000  and 
2,000. 


Poundi,  !  Poundi. 
5,000,000  ,8,333,000 
3, 600, 000  ,3, 448. 000 


2,812,000  [2,326,000 
2,500,000  2,041,000 
2,727,000  3,030,000 


1,475,000 
2,105,000   1,538,000 
2, 812,  000  [2, 325, 000 


Permanent  sets  aAer 
loads  p«r  square  *  ' ' 

inch  of —  pre*- 

»lrt 


600. 


Inch. 

0. 
0. 

—.0002 
0. 
.0001 

.0005 
.0001 
0. 


1,000.      2,000. 


Inch,    i   Inch. 

0.  0. 

0.  ,   .0002 


—.0002  , 
.00*12  ' 
.0002   * 


•>.' 


4  ■' 

5  '. 


OOUT 

0012  !  4,~S 

0010  ,  4  »^* 

I  ir- 

OO40  ,  2 


.0023 

.0006       .„^„  ,     .    -, 

.0004     .0021J     *:.: 
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Samples  of  Stone  Immersed  in  Water   in  an  Hydrostatic 

Cylinder  and  Subjected  to  Pressure. 

The  hydrostatic  cylinder  ased  was  made  from  a  section  of  a  5-inch 
Bingle  forging  gun  having  the  following  dimensions: 


Diameters  I  and  II  at  middle  of  length  were  measured  before  and 
aft^r  subjecting  the  cylinder  to  interior  pressure. 

Micrometer  observations  before  loading:  Diameters — 

I.  II. 

^'.0263        '^0286. 

Sample  of  Oolitic  limestone  experimented  with:  Stone  from  ISo.  444 
transverse  test.    (See  page  401,  Report  of  Tests  of  1895.) 

Material  from  the  Salem  Bedford  Stone  Company,  from  quarries  at 
Bedford,  Ind,    ^  - 

No.  9339. 

dimensions  of  stonb. 


I'ss 


*M 


h-      236       -*{ 


P aching  s> 

1          i 

il!   T'  111 

- 

l''4B 


Sectional  area  of  bore,  15.5  square  inches. 

Applied  load,  465,000  pounds  =  30,000  x>ounds  per  square  inch  pres- 
sure iu  the  bore. 

Stone  apparently  uninjured  by  the  pressure. 

Stone  weighed  after  removal  from  the  cylinder,  while  wet,  664  grams; 
weight  after  drying,  641  grams;  loss223  grains  =  3.5  per  cent. 

Measurement  of  bore  of  cylinder:  Diameters — 

I.  II. 

".02G3        ".0288. 
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No.  9340. 

Stones  incased  in  sealed  brass  cases,  then  placed  in  the  bydro^taT 
cylinder  and  loads  ajiplied  to  each  of  465,000  pounds  =  30,000  ponL  < 
per  square  inch  pressure  in  the  bore. 


OriKiual 
trans- 

u  umber. 

Description  of  stone. 

441 
444 
455 
456 

Limeatone  from  Bridgeforcl  and  Dnncan  quarries  at  Beaver,  CiirroU  Connfr.  Ark. 
Oolitic  limestone  from  the  Salem-Bedford  Stone  Co.'s  quarries  at  Bedford,  Ind. 
Marble  from  Kenesaw  quarry.  1  From  Georgia  Marble  Co.,  of  Tate,  Pickens  Coaotv. 
Marble  from  Etowah  quarry../    Oa. 

Note. — It  was  found  that  the  brass  case  leaked,  admittiog-  water  r 
the  stone  No.  441. 


.1 


Free  compresswn  tests  of  stones  after  having  been  subjected  to  eiibic  compre99iom  in  ifd^^ 

static  cylinder  icith  30,000  pounds  per  square  inch. 


trans- 
verse test 
number. 


441 
444 
*444 
455 
456 


Dimensions. 


Height,  i    ^'°™P2"*^  "'^^ 


Inches. 
2.00 
1.86 
1.88 
1.04 
1.95 


Inchen. 
3.00 
2.92 
2.99 
3.]5 
8.13 


Inches. 
2.94 
2.98 
2.88 
2.88 
2.90 


Sectional  j      First 
area.       I     orack. 


8g.  inches. 
8.82 
8.70 
8.61 
9.07 
9.08 


Pounds. 
161,000 
101,700 
56.000 
111,900 
120,200 


Ultimate  strength. 


Total. 


Pounds. 

206,700 
101.  700 
81,800 
111,900 
120,200 


I 


Per 

aqaare 

inch. 


J*ountl8. 
23,455 

ll.(i90 

9,5W 

12,337 

13.237 


*  Saljeoted  to  hydnytatio  pressure  without  brass  case.    Teat  No.  0389. 
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TABBED  SISAL  LATH-YABN  STB  AND. 


Strand  secured  by  taking  2  torns  around  pins,  held  against  turning 
in  tlie  jaws  of  the  testing  machine^  and  ends  then  made  fast  to  cleats. 
Liength  of  strand  between  pins,  5  feet. 


Ko.of 

test. 

YarDsin 
strand. 

Lay  of 

yamfi,  one 

torn  in. 

TensUe 
strength. 

Mean. 

Parted. 

I 

948'S 

180 

Inehet, 
16 

Poundi. 

(      16,300 

16,540 

I      14»100 

Poundt. 
1     15,647 

f  At  the  pin. 
\         Do. 
I         Do. 

FIREPROOFED  WOOD. 


W7 


FIKEPBOOFED   WOOD.  679 

FIREPROOFED  WOOD. 
Specimens  fbo&i  the  Electbio  Fire  Proofing  Company, 

Specimeus  were  received  of  the  following  kinds  of  woods:  White 
piue,  white  oak,  Oregon  pine,  birch,  whitewood. 

Specimens  were  in  duplicate,  one  sample  of  each  in  its  ordinary 
state  and  one  which  had  been  fireproofed. 

Excepting  pieces  of  Oregon  pine,  the  treated  and  the  autreated 
snmples  came  firom  different  sticks. 

The  tests  included  observations  on  the  fireproof  properties  of  the 
wood;  on  the  compressive  and  transverse  strength;  a  specific  gravity 
determination,  and  qualitative  analysis  of  elements  soluble  in  water 
which  were  present  in  the  treated  samples. 

The  iireprooi'ed  samples  were  darker  in  color  than  the  ordinary  wood 
and  appeared  heavier  than  the  latter. 

The  fire-resisting  properties  were  determined  upon  thin  shavings  of 
the  woods  and  small  sticks;  the  latter  would  not  blaze  in  the  case  of 
the  treated  samples. 

In  each  case  the  shavings  of  the  untreated  samples  ignited  and  burnt 
with  a  blaze  freely.  Shavings  from  the  fireproofed  woods,  when  held 
over  a  lighted  candle,  behaved  as  follows: 

1.  White  pine,  painted  sample. — Shavings  blazed  with  difficulty  and 
generally  stopped  burning  when  removed  from  the  flame  of  the  candle, 
but  while  blazing  emitted  a  hissing  sound. 

2.  White  pine. — Shavings  would  not  remain  blazing. 

3.  White  pine. — Some  shavings  burnt  slowly  and  were  easily  extin- 
guished, others  burnt  more  freely,  the  thinner  shavings  blazing  the 
more  readily. 

Three  samples  of  Oregon  pine  furnished  shavings  which  would  not 
blaze. 

After  prolonged  heating  in  a  dry  muffie  at  212  ^  F.,  white  pine  and 
Oregon  pine  sticks  assumed  a  dark  brown  color;  the  shavings  were 
short  and  brittle. 

The  samples  retained  their  fireproof  qualities  and  would  npt  blaze. 

The  white-oak  shavings  would  not  blaze.  Shavings  from  the  surfaces 
of  the  first  birch  stick  blazed,  but  were  easily  extinguished.  Shavings 
from  places  below  the  original  surface  blazed  with  difficulty. 

From  the  second  birch  stick  the  shavings  from  the  original  surface 
blazed.  Shavings  taken  from  below  the  original  surface  would  not 
blaze. 

The  original  surfaces  of  the  birch  sticks  were  stained  dark  red  and 
coated  with  a  varnish.  The  blazing  of  the  surface  shavings  was  attrib- 
uted to  the  inflammability  of  the  varnish. 

The  whitewood  shavings  blazed,  but  not  freely,  and  were  easily 
extinguished. 

Shavings  of  these  several  kinds  of  wood  were  washed  in  cold  water, 
remaining  in  the  water  baths  about  two  houi*s  each,  after  which  they 
were  dried. 

The  shavings  now  in  each  case  blazed  and  burnt  briskly,  the  fire- 
proof properties  having  been  eliminated  and  the  wood  apparently 
restored  to  its  ordinary  condition  as  regards  inflammability. 

Specific  gravity  determinations  on  two  samples  of  Oregon  pine,  both 
from  the  same  stick,  gave  values  as  follows : 

Ordioaiy  sample 5153 

Fireproofed  sample 6361 
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PIREPROOFED   WOOD. 


Under  transverse  tests  the  flreproofed  wood  in  three  instaoces  uras 
the  weaker;  in  two  instances  it  was  the  stronger,  but  in  one  of  these 
two  instances  the  low  strength  of  the  ordinary  wood  was  due  to  a 
crossgrained  specimen,  which  failed  with  an  obliqae  fracture  away 
from  the  center  of  the  stick. 

The  more  brittle  fractures  of  the  flreproofed  samples  are  illustrated 
in  the  accompanying  photograph,  taken  after  testing  an  ordin&ry  and 
a  flreproofed  sample  of  birch  wood. 

Under  compression  loads  the  ordinary  sample  of  Oregon  pine  was 
stronger  than  the  flreproofed  sample. 

Qualitative  analyses  showed  the  presence  of  ammonia,  phosphoric, 
sulphuric,  and  hydrochloric  acids  in  the  flreproofed  wood,  which  prob- 
ably existed  as  phosphates,  sulphates,  and  chlorides  of  ammoniom. 

These  salts  are  soluble  in  water,  and  it  is  seen  that  after  they  are 
washed  out  the  wood  resumes  its  ordinary  uonflreproof  character. 

COMPRESSION  TESTS  ENDWISE  THE  GRAIN. 

0BE60N  PINE. 

An  ordinary  and  flreproofed  specimen  from  the  same  stick* 


No.  of 

• 

Description. 

Dimensions. 

Seo- 
tional 
area. 

Ultimate 
strength. 

Lengtli. 

Width. 

Thick- 
ness. 

TotaL 

Per 

square 

inch. 

Fraotore. 

9874 
9876 

Ordinary  ..... 
Fireproofed... 

Inehet. 
11.99 

11.98 

Inehet. 
1.78 

1.78 

Inthu, 
2.02 

2.02 

SquarB 

IncKet. 

8.60 

8.60 

Poundt. 
80,700 

24,780 

Poundt, 
8.528 

6.888 

Fibera  omshed  in 
an  oblique  diree- 
tiou,  3"  to  4i" 
from  end  of  speci- 
men. 

Fibers  ornshed 
slighUy  obliqae 
in  direction  2" 
tnm  end  of  sped* 
men. 

TmU  or  MMals.  IMS. 


Natural.  FirepniorHL 

PHOTOaRAPH  SHOWING  FRACTURES  OF  NATURAL  AND  FIREPnOOFED  WOOD. 


PIBEPBOOFED   WOOD. 
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TRANSVERSE  TESTS. 


Ends  supported  12  inclies  apart,  loaded  at  the  middle. 
Duplicate  tests  made  on  the  same  kind  of  wood,  but  samples  were 
not  from  the  same  sticks. 


WHITE  PINE. 


No.  of 
teat. 

Deaoriptlon. 

Dimensions. 

Ultimate  strength. 

• 

Bamarka. 

Breadth. 

Depth. 

TotaL 

Modulus 
of  rup- 
ture, B. 

0870 
9377 
0878 

0379 

Ordinary 

FireproofBd 

Ordinary 

FireproofBd 

Inehsi. 
8.30 
8.30 
2.05 

3.96 

Inchet. 

1.87 

1.87 

.70 

.70 

Pounda. 
8,800 
8,855 
858 

1,164 

Poundt. 

11,215 

9,748 

8,808 

11,887 

Crossgrained.     Booentric 
fracture,  spUttinff  along 
the  grain  obliquely. 

BIBCH. 


0880 
0881 

Ordinary 

Fireproofed 

8.49 
8.48 

.78 
.78 

2,726 
1,880 

23,145 
15,962 

WHITB  OAK. 


9382 
9883 


Ordinary.... 
Fireproofed. 


8.78 
8.74 


.47 

.47 


996 
702 


21,774 
15. 316 


WHITBWOOD. 


9884 
9385 

Ordinary 

Fireproofed 

2.94 
2.94 

.44 
.44 

873 
880 

11,770 
12,284 

The  fractures  of  the  fireproofed  specimens  were  generally  short  and 
brittle  on  the  tension  side  of  the  wood ;  the  ordinary  specimens  pre- 
sented tougher  splintering  fractures. 


COMPRESSION  OF  BAIATA. 
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No.  9491. 

Sample  Marked  1« 
Length,  '^M. 
Diameter,  3".ll. 

Sectional  area,  7.60  square  inches. 
Ganged  length,  ^'.65. 


Applied  loftdfl. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

8,800 

7.000 

15,200 

22,800 

15,200 

7,600 

8,800 

Pounds. 

500 
1,000 
2,000 
8,000 
2,000 
1,000 

600 

Inch. 
0. 

.133 
.25i 
.810 
.800 
.804 
.206 

Inch. 
0. 

Initial  loAd. 
Besilienoe,  ".014 

No.  9492. 

Sample  Marked  3. 

Length,  ".68. 

Diameter,  3".57. 

Sectional  area,  10  sqnare  inches. 

Ganged  length,  ".68. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  Bonare 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

5,000 
10,000 
20,000 
80,000 
20,000 
10,000 

6,000 

Potmds. 

500 
1,000 
2,000 
3,000 
2,000 
1,000 

600 

Indi. 
0. 

.112 
.211 
.260 
.260 
.254 
.248 

Inch. 
0. 

Initial  load. 
iResilienoe,".012. 

686 


COMPRESSION  OF  BALATA. 
I  No.  9493. 


Samplb  Mabkbd  4. 
Length,  ^'.65. 
Diameter,  3".12. 

SectioDal  area,  7.64  square  inches. 
Gauged  length,  '^65. 


Applied  loads. 


ToUl. 


Pounds: 

8.820 

7,640 

15,280 

22.920 

15,280 

7.640 

8,820 


Per  square 
inch. 


Pounds. 

500 
1,000 
2,000 
8,000 
2.000 
1,000 

600 


In  gauged  length. 


Oompree- 
•ion. 


JneK 
0. 

.108 
.221 
.276 
.274 
.260 


Set 


Inch, 
0. 


Bemarka. 


Initial  load. 
iBesilience,  ".013. 


:^o.  9494. 

Annular  Sample. 
Length,  1".35. 
Exterior  diameter,  5''.56. 
Interior  diameter,  3'^26. 
Sectional  area,  15.93  sqaare  inches. 
Gauged  length,  V'.S5. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
siuD. 

Set. 

Semarka. 

Pound*. 
7,965 
16,930 
81.860 
47,790 
81,860 
15.980 
7,065 

Pounds. 

500 
1,000 
2,000 
8,000 
2.000 
1.000 

500 

Inch. 
0. 

.218 
.874 
.454 
.448 
.432 
.416 

Ifieh. 
0. 

Initial  load. 

1 

•Resllienoe,  ".068^ 

CHEMICAL  ANALYSES. 


STEEL    AJS[T>    CA.8T    IROISr 
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CHEUICAL   ANALYSES,  STEEL   AND    CAST    IKON. 
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CHEMICAL  ANALYSES,  STEEL  AND   CAST  IRON. 
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CAST  IRON  FURNISHED  BY  PRIVATE  PARTIES  FOR  ORDNANCE 

MATERIAL. 


No.  of 
ten- 
Hiou 
t«i»t. 


6722 


5743 
5742 
5704 
5747 


5793 
6488 

5652 


Desoription. 


Top  carriajiie,  8"  di8< 
appearing  ^un  car 
riuge. 

(Jo 

do 

BnBtt  ring,  8"  disap 

peariug   guu  car 

riage. 

Sacer,  8"  disappear 
ing  gun  carnage. 

10"  limited-tire  die 
appearing  guu  car 
nage. 


Marks. 


PTC  35 


PTC  84 

PTC  38 

TC56 

PBK39 


BR  55 

R41 

ITIX 

10 


Carbon. 


ToUI. 


Gra- 


phitic. I  bined.i 


Manga-    Sill- 
Corn.  !    °*'»®-     '^^' 


8.136.    2.076 


3.136 


2.004 
2.454 


1.001 

1.132 
0.686 
0.627 
0.88] 

3.  040 

2.  'J17       2. 200 

3.204  '    2.413 


2.946   2.230  0.716 


} 


3.287 
3.000 


I 
2.808  \  0.480 

2.454  \  0.646 


0.387  I  1. 


0.467  1.175  I  0.146 

U.  513  0.  910  U.  115 

0.:i88  1.410  i  0.124 

0. 524  1. 435  ,  0. 130 


0.401  i  1.410  0.120 
0. 398  1. 118  :  0. 163 
0.680  1.044  .  0.063 


0.475 


0.658 
0.6?8 
0.451 
0.567 


0.340 
0.580 
0.358 


TARGET  CLOTE 


683 


TARGET  CLOTH. 
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TABGET  CLOTH. 


SAMPLES  TESTED  B  INCHES  WIDE  BY  12  INCHES  LONG  BETWEEN  THE 

JAWS  OF  TESTING  MACHINE. 


No.  of 
tost. 

Costribntor. 

Picks  per  inch. 

Elongation  in 
10  mchee. 

Tensile 
strength. 

Warp. 

Filling. 

Warp. 

Filling. 

Warp. 

Filling. 

0416 
0446 
0447 
0448 
0417 
0418 

0410 
0420 
0421 
0422 
0423 

0442 
0443 
0440 
0450 
0451 

1 

•Caillii  A^Ck). .....>..•..... 

40 

62 
54 

60 
64 
65 
66 

47 

86 

62 
52 

66 
67  to  66 
60 
64 

48 

Inches. 

(  2.10 
2.12 
2.15 

.  2.03 
1.45 
1.45 

1.48 
1.18 
1.38 
1.65 

r  1.05 
1.07 
2.00 
2.10 
2.03 
1.07 

.  2.U0 

Inehss. 
1.43 
1.41 
1.56 
1.61 
1.26 
1.30 

1.15 
1.20 
1.21 
1.10 
1.10 
1.02 
1.35 
1.84 
1.20 
L17 
1.20 

Pounds. 
116 
121 
128 
liO 
82 
102 

70 
87 
89 

89 
112 
111 
122 
121 
122 
114 
122 

Pounds. 
122 
117 
149 
185 

n 

108 

78 

88 

07 

72 

148 

120 

153 

152 

148 

132 

146 

John  £arlv  &.  Co 

iTohn  W MinRmiikor. ._........., ...... 

O'Jaffe&Pinkne: 

A 

B 

c 

D 

>  J.  H.  Lane  ft  Co. ............  r...--- 

^ 
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PRIVATE   TEST& 


PRIVATE  TEsra 

TESTS  MADE  FOB  PRIVATE  PARTIES  DURING  THE  FISCAL  TEAS 

ENDED  JUNE  SO,  189S. 


Date. 


For  whom  tested. 


1897. 
JiUy    7 
15 
17 

17 
21 
22 

27 
28 

Aug.    7 

9 
9 
11 
11 
16 
17 
17 
24 
25 
25 
28 
Sept    1 

1 
9 

11 

11 
18 
22 

22 
22 
22 
27 

Oot.      1 
2 

15 
18 
20 
30 
30 
Nov.    8 

9 

11 
11 
26 
30 
30 
Dec.  2 
8 
10 
10 
21 

28 

1898. 

Jan.     4 

6 

8 

8 

11 

15 

17 

17 


Matcrinl. 


Cast  iron 

Cotton  belting — 
Cotton  and  hemp 

b€<lting. 
Hollow  shafting . . 

Steel  plato« 

do 


Steel  tubing 

SUii'l  platert 

Manila  rope 

Steel  plate 

Wrought-iron  bolt 

Shafting 

Wire  rope 

Chain 

Steel  platCH 

Manila  rope 

Steel  plateA 

Bicycle  tires 

Chain 

Limestone 

Bronze 

Wroaght'iron 

plate. 
Steel-wire  rope  . . 
Manila  cordage. . 
Wronght-iron 

plates. 
O.  H.  basio  steel  . 
Rubber  belting . . 
Wrought-iron 

plates. 

Bronze 

Manila  raft  rope.. 

Bricks 

Wrought-iron 

plates. 

Bronze 

Wrought-lron 

plates. 

Tire  cloth 

Bricks 

Ladle  shank 

Steel  rod 

CftHt  iron 

Springs 


Builders' Iron  Foundry i  Providence  ........  R.  X. 

HubRubberCo Boston M 

Davis  &  Pink  bam SomerviUe '  M 


J.H.Roberts  &  Co 

Bethlehem  Iron  Co 

Hartford  Steam  Boiler  Inspection 
and  Insurance  Co. 

The  Shelby  Tube  Co 

Bethlehem  Iron  Co 

Pearson  Cordage  Co    

Edwd.  Kendall  &  Sons 

James  Flynn 

J.  H.  RoberU  &  Co 

John  C.Page  &  Co 

A.  £.  Stevens  &  Co 

Edwd.  Kendall  &,  Sons 

Standard  Rope  and  Twine  Co 

Bethlehem  Iron  Co 

L.C.Chase  &Co 

A. E.Stevens  &  Co 

Oisark  Stone  and  Lime  Co 

Hyde  Windlasa  Co 

Central  Iron  and  Steel  Co 


John  A.Rocblings 

Standard  Rope  and  Twine  Co. 
Central  Iron  and  Steel  Co  — 


Boston ...I  M: 

South  Bethlehem.    Pa. 
Hartford ..|  Conn. 


Shelby 

South  Bethlehem 

Boston 

Cambridgi-poTt  .. 

Boston 

do 

.....do 

Portland 

Cambridgeport . . . , 

AUston 1 

South  Bethlehem 

Boston I 

Portland ) 

Kansas  City 

Bath 

Harrisburg - 


Oliio. 
Pa. 
M; 
Ml 

Ml 

Mi 

Me. 

lii 

Ml 

Pa- 

Mi 

Me. 

Mo. 

Me. 

Pa. 


Birmingham  Rolling  Mill  Co 
J.  H.  Lane  &.  Co 


Trenton I  X.J. 

ADston M 

Harrisburg i  Pa 

Birmingham |  Ala. 

Boston 


Cent  rallron  and  Steel  Go I  Harrisburg i  Pa. 


Splice  bars 

Cloth 

Bricks 

Canvas  belting  ... 

Taylor  iron 

Bronze 

Canvas  belting  . . . 

Chain 

Sheeting 

Steel  bar , 

Yellow-pine  col- 
umn. 
Columns 


Steel  tube 

Cotton  cloth 

Hydraulic  gauges . 

Cast  iron 

Old  manila  rope . . . 

Bricks 

Bronze 


Bath  Iron  Works 

Standard  Rope  and  Twine  Co. 

Cass  Gilbert 

Central  Iron  and  Steel  Co 


Bath  Iron  Works 

Central  Iron  and  Steel  Co. 


I 


J.H.Lane  &  Co 

Texas  and  Pacific  Coal  Co 

Mechanics'  Iron  Foundry  Go 

Chase,  Parker  Sc  Co 

Calvin  Foundry  Co 

McKayBigelow  Heeling  Machine 
Assut'intiun. 

P.H.Dudley , 

Converse,  Stanton  &  Culliu 

Cass  Gilbert 

J.  H.  Lane  &  Co 

B  M.  Jones  &  Co 

Hyde  Windlass  Co 

J.  H.  Lone  <$c  Co 

H.J.Crandall  &  Son 

Hood  Rubber  Co 

Chase,  Parker  &  Co 

£ varts,  Choate  &i,  Beamau , 


Bath 

AUston 

St.  Paul.... 
Harrisburg 

Bath 

Harrisburg 


! 


John  Laliy 


Marlin  Fire  Arms  Co , 

J.H.Lane  &  Co .' 

American  Steam  Gauge  Co 

Maiden  Electric  Co 

J.  M.  Douglas 

Lancaster  Brick  Co , 

n  vde  Windlass  Co 


Boston 

Thnrber 

Boston 

do 

Providence . 
Winchester. 


New  York . . 

Boston 

St.  Paul 

Boston 

do 

Bath 

Boston 

East  Bo8t4m 

Boston 

do 

New  York . . 


Me. 
Masa. 

Minn. 
Pa. 

Me. 

Pa. 

Mass. 

Tex. 

Mass. 

Mass. 

R.L 

Ml 


Waltham 


Terra  cotta j  Mossor,  Sanguinet  &.  Messer. 


New  Haven 

Boston 

do 

Maiden 

Boston 

Buffalo 

Bath 

Galveston  .. 


N.Y. 

Ma«s. 

Minn. 

Mass. 

Mass. 

Me. 

Masa. 

Masa. 

Maaa. 

Mass. 

N.Y. 

Mass. 

Conn. 
Masa. 
Mass. 
Mass. 

Mass. 
N.Y. 
Me. 
Tex. 


PRIVATE   TESTS. 
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Tests  made  for  private  parties  during  the  fiscal  year  ended  June  30,  1898 — Continuod. 


Date. 


1898. 

Jan.   17 

20 

24 

24 

FelK     3 

8 


8 

0 

10 

15 

17 

24 

1 

9 

10 

10 

15 

15 


Mar. 


22 

22 

31 

31 

Apr.  11 


12 
14 
15 
20 
22 
28 
4 
16 


May 


17 

18 
21 

Jane  4 
7 
7 
7 

7 

8 

11 

13 
13 

18 
18 
20 
21 


Material. 


Manila  rope 

Steel  plate 

do 

Air-brake  hose  . . . 
Cotton  sheeting  . . 
Wrought-iron 

bolts. 
Rubber  belting  . . . 

Cloth 

Bronze 

Rubber  belting . . . 

Cotton  belting 

Tobin  bronze 

Cotton  sheeting  . . 

Cotton  fabric 

Bricks 

Shelf  supports... 

Steel  bars 

Steel  plates 

Bricks 

Cast  iron 

Cloth 

Cotton  cloth 

Brick   piers   and 

single  bricks. 

Bronze 

Rubber  belting... 

Tobin  bronze 

Steel  bars 

Cotton  cloth 

Hollow  stay  bolt. . 

Steel  bar 

Shaft  in    copper 

sleeve. 
Bricks 

Steel  bar 

Bicycle  tires 

Pig"  iron 

Stee^.bar 

do 

Manila  rope 

Steel  bar 

Marble  composite . 

Bricks 

Steel  bar 

Rubber  belting . . . 
Copper  cylinders . . 

Bicycle- tire  fabric. 

Tufn-bnckle 

Copper 

Hydraulic  gauges . 


For  whom  tested. 


Name. 


Standard  Rope  and  Twine  Co.... 
Schenectady  Locomotive  Works. 

Edward  Preble 

Revere  Rubber  Co 

J. H.Lane «S:;  Co 

Archibald  Wheel  Co 


Revere  Rubber  Co 

Hood  Rubber  Co 

Hyde  Windlass  Co 

J.H.Lane  d^  Co 

Main  Belting  Co 

A.  H.  Emery 

Hood  Rubber  Co 

L.  C.  Chase  &  Co 

Clarence  L.  Smith 

The  Snead  &  Co.  Iron  Works 

Arthur  Perrin , 

Hartford  Steam  Boiler  Inspection 
and  Insurance  Co. 

Conococbeaque  Brick  and  Earth- 
enware Co. 

Frank  M.  Gilley 

Hood  Rubber  Co 

L. C.Chase  &  Co 

NororoBs  Bros 


Bath  Iron  Works... 

J.H.Lane  d^  Co 

A.H.Emery 

Arthur  Perrin 

Hood  Rubber  Co.... 

E.D.Leavitt 

Chase,  Parker  &  Co. 
Arthur  Birch 


Washington  Hydraulic  Press  Brick 

Co. 

Savage  Arms  Co 

National  India  Rubber  Co 

C.  L.  Peirson  &  Co 

Savage  Arms  Co 

The  Marlin  Fire  Arms  Co 

Fearinflf,  Hall  &  Whiton 

The  Kinsley  Iron  and   Machine 

Co. 

J.R.  Griswold 

Lehmann-Kohlsaat  Clay  Works... 
The   Kinsley  Iron  and   Machine 

Co. 

Revere  Rubber  Co 

The  Brown  Segmental  Tube  Wire 

Gun  Co. 

Converse,  Stanton  &  Co 

Carson-Trench  Machine  Co 

American  T  ube  Works 

Ash  ton  Valve  Co 


City. 


Allston 

Schenectady 
East  Boston 

Chelsea 

Bustou 

Lawrence... 


Chelsea 

East  Watertown. 

Bath 

Boston 

do 

Stamford 

East  Watertown. 

Chelsea 

New  York 

do 

Brookline 

Hartford 


Williamsport . 


Chelsea 

Ea*t  Watertown. 

Chelsea 

Boston 


Bath 

BoAton 

Stamford 

Brookline 

East  Watertown. 
Carabridgeport . . 

Boston 

Arlington 


Washington 


TJtica 

Boston 

...do 

Utica 

New  Haven. 

Boston 

Canton 


Watertown . 
Chicago  ... 
Canton 


Chelsea. . . 
Birdsboro. 


Boston . . 
....do.. 
....do. 
....do. 


Mass. 
N.T. 
Mass. 
Mass. 
Mass. 
Mass. 

Mass. 

Mass. 

Me. 

Mass. 

Mass. 

Conn. 

Mass. 

Mass. 

N.Y. 

N.T. 

Mass. 

Conn. 

Md. 

Mass. 
Mass. 
Mass. 
Mass. 

Me. 

Mass. 

Conn. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

D.C. 

N.T. 

Mass. 

Mass. 

N.Y. 

Conn. 

Mass. 

Mass. 

Mass. 

111. 

Mass. 

Mass. 
Pa. 

Mass. 
Mass. 
Mass. 
Mass. 


Stale. 
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Analyses,  ohemical ;  Page- 
Cast  iron  366,368,691 

Stfiolfr— 

Bodies  3.6-iDoh  B.  L.  field  mortars 690 

Bolt 689 

Cast-steel  shell  bodies 690 

Cocking  piece 689 

Extractor 689 

Gatling  gun  barrels 689 

Hinge  bar  head 689 

Jackets,  3.2-inch  B.L.  field  guns ; 690 

Jackets,  10-inch  B.  L.rifies 689 

Nickel 690 

Receivers  of  rifles,  .30  caliber 689 

Rifle  barrels,  .30  caliber 689 

Tube.  10-inch  B.  L.  rifle 689 

Tube,  12-inch  B.  L.  rifle 689 

Tube,  12-inch  B.  L.  rifled  mortar 689 

Balata,  compression  of 683 

Bolts: 

Anohor,for  gun  and  mortar  platfurms 201 

Bronze,  console 396 

Cast  iron : 

Furnished  by  private  parties 277,298,395 

Impact  testing  machine 394 

Microscope  carriage,  standard  comparator 394 

Pig  irons : 

Chemical  analyses  and  tension  tests 369 

Watertown  Arsenal : 

Chemical  analyses 365-368 

Furnace  charges 353-364 

Tension  tests  and  specific  gravities 365-368 

Cast  iron  for  gun  and  mortar  carriages 277 

Base  rings 280,312-337 

Chassis 299-311 

Raeers 338-348 

Top  carriaires 279,281-298 

Cast-iron  shells,  conipiv ssion  of 265 

3.2-inch 269-273 

5-inch 267,268,274-276 

Cement  cubes,  Alpha: 

Elasti c  properti es 647, 648 

Tabulations — 

Compressive  strength 650 

Elastic  properties 654 

Cement  prisms.  Alpha: 

Elastic  properties 659,660 

Tabulations — 

Compressive  strength 665 

Elastic  properties 666 

Cloth,  cotton  target 693 

Concrete,  cinder,  12-inch  cubes 561 

Elastic  properties : 

Alpha  cement 663,564 

Atlas  cement 565, 566 

Knickerbocker  cement 566,567 

Victor  cement 568 
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Concrete,  cinder,  12-inch  cubes — Continued.  Pa^ 

Tabalations : 

(Jompressiye  strength • 56&-r*T: 

Elastic  properties 5'-^ 

Mean  strength  at  different  ages 57'.' 

Mean  weight  at  different  ages Zui 

Concrete  and  mortar 41* 

Remarks 41'. 

Concrete,  12-inch  (yoibes  from  State  of  New  York 41f 

Composition  and  treatment : 

Baffalo  Portland  roiiient o'J^ 

Champion  cement 524-5-^3 

Empire  cement 522,523 

Genesee  cement 513-51^^ 

Ironclad  cement « 521), 522 

Way  land  cement 516-^1:^ 

Compressive  elastic  properties,  details : 

Baffalo  Portland  cement,  mortar  40  per  cent  of  broken  stone — 
Cnbes  set  in  water  and  sand — 

Cement  1,  sand  2 496 

Champion  cement,  mortar  33  per  cent  of  broken  stone — 
Cnbes  set  in  water  and  sand — 

Cement  1,  sand  1 ^.^. 485,4^8 

Cement  1,  sand  2 4^,  4s7 

Cement  1,  sand  3 488,4tfi« 

Champion  cement,  mortar  40  per  cent  of  broken  stone — 
Cube  set  in  cool  cellar — 

Cement  1,  sand  1 490 

Cubes  set  in  water  and  sand — 

Cement  1,  sand  1 489,491,492 

Cement  1,  sand  2 493,4^4 

Cement  1,  sand  3 495,496 

Empire  cement,  mortar  33  per  cent  of  broken  stone — 
Cubes  set  in  water  and  sand — 

Cement  1,  sand  2 ..* 475,476 

Cement  1,  sand  3 477,478 

Cement  1,  sand  4 478,479,480 

Cube  covered  with  wet  burlap  and  exposed  to  weather- 
Cement  1,  sand  4 479 

Empire  cement,  mortar  40  per  cent  of  broken  stone — 
Cubes  set  in  water  and  sand — 

Cement  1,  sand  2 480,4i<I 

C  e  m  e  n  1 1 ,  san  d  3 4.N^i,  483 

Cement  1,  sand  4 4«3,484 

Genesee  cement,  mortar  33  per  cent  of  broken  stone— 
Cubes  Ret  in  water  and  sand — 

Cement  1,  sand  1 421,423.424 

Cement  1,  sand  2 425.426 

Cement  1,  sand  3 427,428,429 

Cement  1,  sand  4 429,430 

Cement  1,  sand  5 431,432 

Cement  1,  sand  6 432 

Cube  set  in  cool  cellar — 

Cement  1,  sand  1 422 

Genesee  cement,  mortar  40  per  cent  of  broken  stone — 
Cubes  Ret  in  water  and  sand — 

Cement  1,  sand  1 433 

Cement  1,  sand  2.... 435,438 

Cement  1,  sand  3 4:i9,440 

Cement  1,  sand  4 441,442 

Cube  set  in  cool  cellar — 

Cement  1,  sand  1 434 

Ironclad  cement,  mortar  33  per  cent  of  broken  stone — 
Cubes  set  in  water  and  sand — 

Cement  1,  sand  2 462,463.465 

Cement  1,  sand  3 465-467 

Cement  1,  sand  4 468,469 

Cube  set  in  cool  cellar — 

Cement  1,  sand  2 464 
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Conorete,  12-inoh  cubes  from  State  of  New  York— Continnod.  ^age. 
Compressive  elastic  properties,  details — Continned. 

JLroDclad  cement,  mortar  40  per  cent  of  broken  stone — 
Cubes  set  in  water  and  sand — 

Cement  1,  sand  2 470-472 

Cement  1,  sand  3 472,473 

Cement  1|  sand  4 474,475 

Wayland  cement,  mortar  33  per  cent  of  broken  stone — 
Cubes  set  in  water  and  sand — 

Cement  1,  sand  1 443-445 

Cement  1,  sand  2 447,448 

Cement  1,  sand  3 448-450 

Cement  1,  sand  4 450,451 

Cement  1,  sand  5 ,...  452,453 

Cube  set  in  cool  cellar— 

Cement  1,  sand  1 446 

Wayland  cement,  mortar  40  per  cent  of  broken  stone- 
Cubes  set  in  wat4*r  and  sund — 

Cement  1,  sand  1 453-455 

Cement  1,  sand  2 456, 457 

Cement  1,  sand  3 458,459 

Cement  1,  sand  4 459,460 

Cement  1,  sand  5 461,462 

Compressiye  strength  and  weij^bt: 

Buflalo  Portland  cement,  mortar  40  per  cent  of  broken  stone 543 

Champion  cement,  mortar  33  per  cent  of  broken  stone .'. 541, 542 

Champion  cement,  mortar  40  per  cent  of  broken  stone 542, 548 

Empire  cement,  mortar  33  per  cent  of  broken  stone 539, 540 

Empire  cement,  mortar  40  per  cent  of  broken  stone 540, 541 

Genesee  cement,  mortar  33  per  cent  of  broken  stone 530, 531 

Genesee  cement,  mortar  40  per  cent  of  broken  stone 532, 533 

Ironclad  cement,  mortar  33  per  cent  of  broken  stone 537, 538 

Ironclad  cement,  mortar  40  per  cent  of  broken  stone 538, 539 

Wayland  cement,  mortar  33  per  cent  of  broken  stone 533-535 

Wayland  cement,  mortar  40  per  cent  of  broken  stone 535-537 

Tabulations: 

Composition  and  treatment 513-526 

Compressive  elastic  properties 547-550 

Mean  strength — 

With  reference  to  composition  and  quantity  of  mortar 552 

With  reference  to  quantity  of  mortar / 553 

With  reference  to  consistency  of  mortar 553 

With  reference  to  treatment  after  setting 554 

Mean  weights— 

W  ith  reference  to  composition  and  quantity  of  mortar 555 

With  reference  to  quantity  of  mortar .' 556 

With  reference  to  consistency  of  mortar - 556 

With  reference  to  treatment  after  setting 557 

Concrete,  12-inoh  cubes  made  at  Watertown  Arsenal : 
Cubes  set  in  air  and  water 
Compressive  elastic  properties,  details- 
Alpha  cement,  1:1:3  mixture — 

i-inch  stone 577-579 

f-inch  stone 580, 581 

1-inch  stone 582-585 

li-inch  stone 632-635 

24>ineh  stone 617-620 

H-inch  stone,  |-inch  peMjlea 611,613 

li>inch  stone,  |-inch  pebbles,  ^-inch  gravel 613-616 

2i-inch  stone,  ^inch  stone 586-^589 

2i-iiich  stone,  1-inch  stone,  ^-inch  stone 590-593 

2i-inch  stone,  i-inoh  gravel 6"4-607 

2i-inch  stone,  pebbles,  and  gravel 621 ,622 

|-inch  pebbles 601-603 

li-inch  pebbles 608-610 

3-inch  pebbles 628-633 

Alpha  cement,  1:3:6  mixture : 

1-inch  stone 622-625 

Alpha  cement,  1 :0: 1^  mixture : 

i-inch  stone 63&-639 
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Concrete,  12-inoh  onbes  made  at  Watertown  Arsenal — Continued.  '^e*^ 

Compressive  elastic  properties,  details — Continued. 
Egypt  cement,  1:1:3  mixture : 

1-ineh  stone 636,627 

Standard  Portland  cement,  1:1:3  mixture— 

f-inch  stone 596, 597 

Star  Portland  cement,  1:1:3  mixture — 

1-inch  stone 598-600 

Steel  Portland  cement,  1:1:3  mixture— 

|-inch  stone 594,595 

Tabulations — 

Compressive  elastic  properties C51-65Sf 

Compressive  strength  and  weight 64^,650 

Strength  with  reference  to  size  of  stone  and  age ^1 

Weights  and  volume  of  ingredients  and  concrete 653 

Weight  per  cubic  foot  and  voids  in  stone 656 

Copper  cylinders  for  pressure  gauges : 

Metal  of  September,  1896— 

Table  for  use  with  pressure  gauge  ^  square  inch  area 399 

Cordage : 

Manila  with  and  without  heart — 

2Hnch 673 

3-inoh 673 

4i-inch 673 

Manila,  3-inoh,  course  yarns 674 

Manila  hawser,  l^inch  diameter 674 

Tarred  sisal  lath-yam  strand 675 

Gatling  guns,  barrel  steel 183 

Oun  carnage,  12-inch  disappearing : 

Gun  lever  axle 199 

Gun  emplacements,  Tybee  Island,  Ga. : 

Steel  from  eyebeams  and  bolts .' 204 

Gun  specimens: 

3.2-inch  B.  L.  steel  field  guns 11 

Jackets 29-44 

Tubes 13-28 

Tabulation 45 

3.6-inch  B.  L.  field  mortars — 

Bodies 49,50 

Breech  blocks 51 

Gas  checks 51 

Tabulation 51 

5-inch  B.  L.  siege  rifles — 

Jackets 56 

Tubes 55 

5-inch  R.  F.  gun,  burst  gun 187 

Jacket 192-194 

Tube 189-191 

7-inch  B.  L.  siege  howitzer — 

Tube 69 

10-inch  steel  B.  L.  rifles — 

Jackets 65-67 

Tubes 63,64 

Tabulation 67 

12-inch  steel  B.  L.  rifles- 
Jackets 75-77 

Tubes 71-74 

Tabulation 77 

12-inch  B.  L.  rifled  mortars — 

Jackets 9^113 

Tubes 81-98 

Tabulation 114 

12-inch  mortar  tube  section — 

Rings  representing  streaked  and  unstreaked  metal 197 

Helical  springs — 

Barbette  carriage, 5- inch  R.F.gun *. 205 

Mortar  carriage,  7-iuch 207-209 

Internal  strains  in  single  forging  guns — 

3-inch 211-216 

Breech 213 

Muzzle 215 
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lutemal  strains  in  single  forging  guns— Continned.  ^^g^- 

5-inoh 217-240 

Breech  after  first  treatment 219 

Breeoh  after  second  and  final  treatment 234 

Muzzle  after  first  treatment 231 

Muzzle  after  second  and  final  treatment 238 

Manila  rope.     (See  Cordage.) 
Mortar,  124nch  cubes  from  State  of  New  York : 
Composition  and  treatment — 

Buffalo  natural  cemi'ut 526,527 

Buffalo  Portland  cement 526 

Champion  cement 528, 529 

Empire  cement 527, 528 

Ironclad  cement : 528 

Compressive  elastic  properties,  details^ 

Cube  covered  with  wet  burlap  aud  exposed  to  weather — 

Buffalo  natural  cement  l,sand  3 504 

Cubes  set  in  water  and  sand — 

Buffalo  natural  cement  1,  sand  1 499-501 

Buffalo  natural  cement  1,  sand  2 502, 503 

Buffalo  natural  cement  1,  sand  3 503-505 

Buffalo  Portland  cement  1,  sand  2 499 

Champion  cement  1,  sand  1 510 

Champion  cement  1,  sand  2 511 

Champion  cement  1,  sand  3 512 

Empire  cement  1,  sand  2 505, 506 

Empire  cement  1,  sand  3 '. 507 

Empire  cement  1,  sand  4 507,508 

Ironclad  cement  1,  sand  2 508 

Ironclad  cement  1,  sand  3 509 

Ironclad  cement  1,  sand  4 509 

Compressive  strength  and  weight — 

Buffalo  nutnral  cement 544, 545 

Buffalo  Portland  cement 544 

Champion  cement 546 

Empire  cement 545 

Ironclad  cement 546 

Tabulations — 

Composition  and  treatment 526-528 

Compressive  elastic  properties 551 

Compressive  strength  and  weight 544-546 

Mean  strength — 

'  With  reference  to  composition 557 

With  reference  to  consistency 558 

With  reference  to  treatment  after  setting 558 

Mean  weights — 

With  reference  to  composition 559 

With  reference  to  consistency 559 

With  reference  to  treatment  after  setting 560 

Mortar.  12-inch  cubes  made  at  Watertown  Arsenal: 

Cuoes  set  in  air  and  water,  compressive  elastic  properties,  details — 

Alpha  cement  1,  sand  1 643-646 

Tabulations — 

Compressive  elastic  properties 654 

Compressive  strength  aud  weight 650 

Weights  and  volumes  of  ingredients  and  mortar 655 

Mortar  prisms  made  at  Watertown  Arsenal : 

Prisms  set  in  air  and  water,  compressive  elastic  properties,  details — 

Alpha  cement  1,  sand  1 661-663 

Alpha  cement  1,  sand  2 664,665 

Tabulations — 

Compressive  elastic  properties 666 

Compressive  strength 665 

Mortar  tube,  12-iuch,  section  of  riugs  representing  streaked  and  unstreaked 

metal 197 

Nickel  steel 389 

Pig  irons 369 

Piston  rods  for  gnu  carriages,  proof  stress 204 

Photomicrographs 411 

Steel- 
Heads  and  webs  of  rails 411 
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Photomiorographs — Continued.  Page- 
Steel — Continued. 

Gautier,  1.09  per  cent  carbon 411 

Jacket  for  3.2-inch  gun 411 

Keceivers  of  rifles 411 

Rifle  barrels 4U 

Tube  for  5-inch  rifle 411 

Private  tests 696 

Receivers  of  rifles,  .30  caliber 169-182 

Forged 175.176,179.181 

Not  forged 174,177 

Tabulation 182 

Rifle-barrel  steel,  .30  caliber 115-168 

Barrel  oooleil  in  air  withont  oil  tempering 145, 146 

Barrel  oil  tempered  and  then  cooled  in  air 147, 148 

Barrels  slightly  heated  at  butt  to  remove  hard  spot  near  bottom  of 

chamber,  caused  by  proving 149, 150 

Butt  of  flnished  barrel,  withont  oil  tempering 139,140 

Butt  of  rolled  barrel 130 

Butt  of  rolled  barrel,  anneale^l 138 

Butt  of  rolled  barrel,  oil  tempered 137,138 

Butt  ends  of  treated  barrels 165-168 

Forged  forms  for  barrels 122,123 

Reamed  barrels 13 L  132 

Reamed  barrels,  oil  tempered 133, 134 

Regular  rolled  barrel,  annealed  in  charcoal 141, 142 

Regular  rolled  barrel,  cooled  in  air 143, 144 

Rolled  at  low  heat  and  packed  in  charcoal  to  anneal 152, 153 

Rolled  at  low  heat,  tinished  at  low  heat,  and  cooled  in  ai r 154, 155 

Sanderson,  American 121 

Sanderson,  English 120 

Tabulation 162 

Roller-bearing  tests 401 

Sisal  rope,  tarred  lathyaru  strand 675 

Springs,  helical 205 

Steel  bars : 

Anchor  bolts  for  gnn  and  mortar  carriages 201 

Cast  bodies  for  1,000-pound  shell 243-2b-2 

Tabulation 263 

Chain  for  Navy  Department 376 

Cold  rolled 377 

Eye-beams  and  bolts  for  gun  emplaceiueuts 204 

For  standardizing  testing  machine 379 

Forged  steel  No.  1 381 

Forged  steel  No.  3 384 

Gatling-gnn  barrels 183 

Gautier,  annealed,  plain  and  welded 375 

Gun  lever  axle,  12-inch  disappearing  carriage 199 

Nickel 389 

Ordnance  steel,  Nos.  2  and  3,  before  and  after  treatment 373 

Plain  and  welded 374 

Receivers  of  rifles,  .30  caliber 169 

Rifle  barrels,  .30  caliber 115 

Soft  caps  for  12- inch  A.  P.  shell 241 

Steel  castings,  bodies  of  1,000-pound  shell 243-262 

Stones : 

Cnbic  compression  of 667 

Free  compression  after  thns  subjected 670 

Trap  rock  used  in  concrete 577 

Wood,  nreproofed 677 

Compression  tests 680 

Fireproof  qualities 679 

Transverse  tests 681 

Wrought  iron,  Burden's 393 


